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1’.  Overview  of  AICUZ  Procedures  for  Collecting  Operational  Data 

The  Base  Planner  is  a  key  person  in  the  AICUZ  process  as  is  illustrated  in  Figure  1.1.  The 
title  "Base  Planner"  is  used  throughout  this  handbook  to  refer  to  the  person  designated  by  the 
installation  commander  as  responsible  for  AICUZ  activities.  He/She  is  usually  the  community 
planner  who  reports  to  the  Base  Civil  Engineer.  The  Base  Planner's  responsibilities  include  (a) 
gathering  the  operational  data  necessary  for  a  proper  analysis  of  noise  impacts,  (b)  verifying  the 
accmacy  of  these  data,  (c)  transmitting  these  data  to  the  MAJCOM  in  appropriate  form,  and  (d) 
utilizing  the  information  generated  by  the  noise  and  accident  zone  analysis  to  assist  in  land-use 
planning. 

T^is  and  subsequent  chapters  of  the  manual  describe  in  more  detail  the  procedures  involved 
in  preparing  the  noise  study  for  AICUZ  purposes.  Information  is  also  provided  concerning  certain 
optional  data  which  may  be  simultaneously  generated  and  which  may  be  useful  for  planning 
purposes  outside  the  basic  AICUZ  objective.  Specifically,  Chapter  2  describes  the  data  collection 
procedures  and  completion  of  the  AICUZ  Data  Sheets.  Chapter  3  outlines  the  use  of  the 
BASEOPS  computer  program  (available  through  AFCESA/DMPO)  which  should  be  run  locally  by 
the  Base  Planner  to  mput  flying  operations  and  maintenance  data.  Chapter  4  describes  the  various 
forms  of  output  available  from  NOISEMAP,  the  computer  program  used  to  predict  noise  impacts 
from  base  operations. 

From  Figure  1.1,  we  see  that  there  are  several  key  steps  of  the  AICUZ  procedure  which 
involve  the  Base  Planner.  It  is  the  responsibility  of  the  Base  Planner  to  obtain  information  from 
pilots,  unit  commanders,  operations  and  maintenance  personnel  on  the  number  and  type  of  aircraft 
operations  conducted  at  the  installation.  Personal  interviews  with  key  personnel  are  usually  the 
best  means  of  obtaimng  the  required  data.  The  Base  Planner  then  enters  this  information  onto  the 
AICUZ  Data  Sheets  following  the  guidelines  given  in  Chapter  2  of  this  volume.  Entering  data 
directly  into  the  BASEOPS  program  is  the  latest  method  and  its  use  is  encouraged  at  this  time.  The 
transition  is  now  taking  place  from  manually  completed  AICUZ  forms  to  BASEOPS.  The 
assumption  in  this  Handbook  is  that  AICUZ  sheets  are  to  be  filled  out  prior  to  entering  the  data  into 
BASEOPS,  and  used  as  backup.  During  the  transition  to  BASEOPS,  AFCESA/DMPO  will 
require  copies  of  the  AICUZ  data  sheets  along  with  BASEOPS  data  disketts  provided  by  the  bases. 

Assistance  on  AICUZ  policy  matters  and  procedures  are  available  to  the  Base  Planner 
through  MAJCOMS  and  HQ  USAF/CEVP.  Assistance  concerning  technical  matters  involving  the 
data  collection  phase,  BASEOPS,  and  the  generation  of  noise  contours  is  available  from 
AFCESA/DMPO. 

The  data  recorded  on  the  AICUZ  data  sheets  must  then  be  entered  into  the  BASEOPS 
program  which  operates  on  an  IBM  PC  or  compatible  computer  system.  The  BASEOPS  computer 
program  analyzes  the  data  and  provides  a  summary  which  can  be  used  to  check  the  operational  data 
collected.  The  proper  use  of  the  BASEOPS  program  is  summarized  in  Chapter  3  of  this  volume. 

The  information  submitted  by  the  Base  Planner  is  subsequently  transmitted  through  proper 
channels  to  AFCESA/DMPO  where  it  is  input  into  the  NOISEMAP  program.  The  primary  end- 
product  of  the  NOISEMAP  analysis  is  a  set  of  contours  which  are  overlaid  on  a  base  map  along 
with  the  accident  potential  zones  to  determine  recommended  land-use  categories.  Chapter  4 
presents  an  example  of  such  contours  and  describes  the  various  optional  forms  of  NOISEMAP 
output  which  are  available  to  aid  in  land-use  planning. 
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Figure  1 . 1  Overview  of  the  Process  for  Generation  of  Sound  Level  Contour  Maps 
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The  accuracy  of  aircraft  operational  and  performance  data  obtained  for  input  into 
NOISEMAP  is  critical  to  the  prediction  of  accurate  noise  contours.  The  following  chapters  have 
be'en  prepared  to  present  an  accepted  procedure  for  collecting  such  data  and  entering  those  data 
onto  the  AICUZ  data  sheets.  The  data  requirements  for  a  NOISEMAP  computer  run  are  extensive 
and  represent  operations  for  each  aircraft  on  a  daytime  and  nighttime  basis  as  well  as  flight  profile 
data;  i.e.,  power  settings,  air  speeds,  altitudes,  and  track  distances  for  each  segment  of  each  flight, 
along  with  ground  runup  data  from  engine  maintenance  activities.  The  data  from  the  AICUZ 
sheets  are  then  entered  into  the  BASEOPS  computer  program  at  the  base. 

-=:^nce  the  data  entry  is  complete  into  BASEOPS,  the  following  items  should  be  sent  to  HQ 
(|^AFES  C  (through  the  appropriate  n£\ J CX)M) : 

f  0^5  A  (a)  a  copy  of  the  AICUZ  data  sheet  package  (including  the  various  options  to  be  studied), 

(b)  an  IBM  PC  compatible  diskette  with  the  complete  set  of  input  files  to  BASEOPS, 

(c)  the  C-tab  map  identifying  the  locations  of  ground  run-ups, 

(d)  additional  files  on  the  PC  diskette  representing  completed  BASEOPS  input  for  any 
options  to  be  studied,  and 

(e)  a  copy  of  the  cover  letter  sent  to  the  MAJCOM,  which  identifies  the  responsible  base 

individuals  in  the  data  collection  process. 

Once  the  diskette  containing  the  data  and  a  copy  of  the  AICUZ  data  sheets  are  sent  through 
the  MAJCOM  to  AFCESA/DMPO,  the  noise  contours  are  prepared  and  a  quality  assurance  review 
is  made.  The  noise  contours  are  subsequently  reviewed  at  the  Base  and  MAJCOM  and  any 
changes  or  corrections  to  the  input  data  are  forwarded  to  AFCESA/DMPO  for  the  preparation  of 
revised  contours.  A  number  of  iterations  (between  the  base  and  AFCESA/DMPO)  may  take  place 
until  all  parties  are  convinced  that  the  AICUZ  data  package  is  complete  and  accurate  and  the  noise 
contours  are  finalized. 
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2. 


PREPARATION  OF  THE  AICUZ  DATA  PACKAGE 


2;1.  Introduction 

This  section  deals  with  the  procedures  required  to  collect  the  information  for  the  AICUZ 
data  package.  The  community  planner  at  the  Base  is  usually  the  individual  responsible  for  the  data 
collection  procedure  that  results  in  the  AICUZ  data  package.  This  section  is,  therefore,  addressed 
to  the  community  planner  at  the  Base. 

It  is  the  responsibility  of  the  data  collector  to  understand  the  data  requirements,  where  those 
data  can  be  collected,  and  pitfalls  to  be  avoided.  Also,  the  data  collector  must  know  how  the 
collected  inforaiation  is  being  used  (i.e.  how  it  gets  entered  into  BASEOPS  along  with  the  special 
features  and  limitations  of  BASEOPS).  Otherwise,  the  information  will  most  likely  be  incomplete 
or  inaccurate.  It  is  also  the  responsibility  of  the  data  collector  to  determine  if  the  Base  has  special 
types  of  operations  that  are  unusual,  and  to  identify  any  special  operations  (i.e.  AEROCLUB 
operations.  Rescue  Service  aircraft  operations,  MEDEVAC,  etc...)  and  to  be  sure  that  they  have 
been  counted. 

In  order  to  receive  the  attention  from  base  personnel  that  the  AICUZ  data  process  deserves 
and  requires,  it  is  recommended  that  a  meeting  be  held  with  all  internal  participants  to  discuss  the 
process  and  the  kind  of  data  needed  from  each  group.  It  is  wise  to  speak  to  the  head  of  each  group 
or  unit  (Control  Tower  Chief,  unit  commander  of  each  flying  unit.  Chief  of  Engine  Shop,  Head  of 
Transient  Alert  Facility,  etc.)  before  the  meeting  so  that  each  meeting  attendee  has  been  given 
orders  from  his  superior  to  give  his  time  and  cooperation  in  an  effort  to  make  this  process  work. 
AFR  55-34  is  an  operations  regulation  which  directs  flying  units  to  participate  in  the  AICUZ 
program.  At  the  meeting,  let  each  participant  know  that  draft  AICUZ  sheets,  draft  noise  contours 
and  ttacks  will  be  sent  to  him  for  his  review  for  quality  assurance  purposes  concerning  the  data  he 
provided.  His  job  does  not,  therefore,  end  with  providing  the  AICUZ  data. 

It  is  important  that  the  data  collector  work  closely  with  each  data  provider  in  order  that  the 
data  received  is  appropriate  and  accurate.  One  technique  that  should  be  avoided  is  to  give  base 
personnel  copies  of  materid  from  this  Handbook  expecting  them  to  figure  out  and  learn  the  data 
collection  procedure  on  their  own.  The  data  collector  should  work  with  the  data  providers  as  much 
as  possible  ensuring  that  they  orient  their  thinking  to  the  way  NOISEMAP  works.  The  personal 
interview  method  works  the  best.  Here  the  data  collector  asks  a  series  of  questions  and  the  data 
collector  fills  out  the  forms  himself.  Once  data  have  been  collected,  the  AICUZ  sheets  should  be 
returned  to  the  data  provider  for  his  review  and  correction. 

Under  certain  circumstances,  personnel  from  AFCESA/DMPO  at  Tyndall  Air  Force  Base 
will  participate  in  the  data  collection  procedure.  Conditions  for  AFCESA/DMPO  participation  in 
data  collection  include  emergencies  or  unusual  circumstances,  and  include  a  willingness  by  the  host 
Base  or  MAJCOM  to  provide  TDY  and  per  diem  support  for  visiting  AFCTESA/DMPO  personnel. 


2.2.  Review  of  Data  Collection  Terminology 

Before  the  data  collection  procedure  is  described,  a  review  of  some  of  the  commonly  used 
terms  is  in  order.  It  is  the  responsibility  of  the  data  collector  to  understand  the  following 
terminology  used  by  NOISEMAP  and  to  ensure  understanding  on  the  part  of  cooperating 
personnel  (pilots.  Base  Operations  personnel,  engine  run-up  personnel,  etc.).  For  example  pilots 
have  a  different  definition  for  nighttime  than  that  which  is  used  for  the  AICUZ  Program. 
Therefore,  make  sure  that  the  terminology  is  clear. 
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An  Operation  is  defined  as  either  one  departure,  one  approach,  or  half  of  a  closed  pattern.  A 
closed  pattern  consists  of  both  a  departure  portion  and  an  approach  portion  -  i.e.  two 
operations. 

One  Sortie  is  counted  each  time  an  aircraft  is  in  flight.  Therefore,  one  sortie  must  consists  of  at 
least  one  departure  and  one  approach.  Closed  patterns  are  considered  a  subset  of  a  sortie, 
and  therefore  any  number  of  closed  patterns  can  be  done  during  a  sortie,and  it  will  still  be 
considered  just  one  sortie.  The  term  sortie  can  be  confusing,  therefore  operations  (as 
defined  above)  should  be  used.  Since  some  base  personnel  may  use  the  term  sortie  it's 
definition  must  be  understood. 

The  Track  Distance  refers  to  the  the  cumulative  distance  (measured  from  brake  release)  to  the 
location  of  the  aircraft  if  one  considers  the  projection  of  the  actual  three-dimensional  flight 
track  onto  the  ground. 

A  Flight  Track  is  the  ground  projection  of  the  flight  path  of  an  aircraft.  Flight  track  distances 
are  cumulative  distances  measured  from  an  origin.  For  takeoffs,  the  origin  is  brake  release 
with  flight  track  distances  measured  along  the  takeoff  path.  For  approaches,  the  origin  is 
landing  threshold  with  distances  measured  in  reverse  to  the  actual  flight  path.  For  closed 
patterns,  the  origin  is  runway  threshold  with  distances  measured  positively  around  the  loop 
pattern. 

The  Flight  Profile  refers  to  the  power  settings,  air  speeds,  altitudes,  and  track  distances  used 
on  a  flight  segment  by  the  pilot.  An  advantage  to  the  NOISE^^P  model  is  that  custom 
profiles  flown  at  a  Base  can  be  input  into  NOISEMAP  rather  than  using  some  "standard" 
way  of  flying.  The  result  leads  to  more  accurate  contour  predictions.  This  additional 
accuracy  gained  is  at  a  price  of  the  user  supplying  detailed  flight  profile  data  for  each 
segment  of  each  flight. 

Nighttime  is  defined  as  the  period  from  2200  hrs  to  0700  hrs  for  the  purposes  of  noise 
modeling.  A  10  dB  penalty  is  applied  to  flights  in  this  time  period  since  this  period  is  when 
many  people  are  trying  to  sleep.  This  definition  of  nighttime  can  be  confusing  to  pilots 
who  usually  view  nighttime  flying  as  the  periods  of  flying  in  darkness. 

SID  stands  for  Standard  Instrument  Departure,  carried  out  at  an  Air  Force  Base.  Such  a 
departure  is  specific  to  a  base  and  is  summarized  in  the  Standard  Instrument  Departure 
Plate.  Typically,  a  SID  Plate  (typically  1  or  as  many  as  4  at  a  base,  one  for  each  key 
departure  direction)  is  available  as  separate  sheets  of  paper  from  Base  Operations  and  has 
been  prepared  for  pilots.  Each  SID  connects  the  departure  to  the  air  space  system  beyond 
the  base. 

The  Glide  Slope  is  the  angle  above  the  ground  (typically  3  degrees)  that  aircraft  approach  a 
runway  under  instrument  approach.  This  glide  slope  is  obtained  from  an  ILS  Approach 
Plate. 

A  VFR  Closed  Pattern  is  a  closed  loop  or  pattern  made  by  an  aircraft  in  the  close  vicinity  of 
the  runway  (within  a  mile  or  two  lateral  to  the  runway)  using  visual  flight  rules  (no 
instruments). 

A  Radar  Pattern  is  a  closed  loop  or  pattern  made  by  an  aircraft  using  the  radar  system.  Such  a 
pattern  is  usually  quite  large  passing  several  miles  downwind  and  crosswind  to  the 
runway. 
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An  Overhead  pattern  (overhead  break)  is  a  special  type  of  approach  in.  that  instead  of  a 
straight-in,  the  aircraft  splits  off  to  the  left  or  right  making  a  spiral-like  descent  to  the 
ground. 

A  Functional  Check  Flight  (FCF)  is  a  special  flight  done  for  any  aircraft  in  which  the 
aircraft  is  being  tested  after  some  critical  maintenance  has  taken  place.  For  example,  if  both 
engines  of  a  2-engine  aircraft  have  been  removed,  an  FCF  flight  to  test  the  aircraft  will  take 
place.  As  a  higher  risk  flight,  only  a  minimum  crew  would  be  used  in  the  flight.  FCF 
flights  can  be  noisy  as  in  the  case  of  an  F-16  since  the  FCF  flight  involves  afterburner  or 
maximum  power  t^eoff. 

The  Magnetic  Declination  is  the  difference  between  the  reading  on  a  compass  and  true  north. 
The  value  is  obtained  from  the  airfield  diagram  in  the  FLIP  publication  available  at  Base 
Operations. 

A  Tab  C-1  Map  is  a  map  of  the  base  available  from  Civil  Engineering  detailed  enough  for  the 
Engine  Shop  to  identify  the  location  of  engine  maintenance  runups. 

Stan/Eval  is  the  abbreviation  for  Standards  and  Evaluation  section  of  a  unit.  Stan/Eval  pilots  are 
basically  instructor  pilots  who  set  guidelines  for  other  pilots  on  how  to  carry  out  the 
various  flights  in  the  vicinity  of  the  base. 

DME  is  a  navigational  aid  such  as  the  VORTAC.  The  term  ’TO  DME"  means  10  nautical  miles 
from  the  navigational  aid.  DME  stands  for  distance  ineasuring  equipment. 


2.3.  Collection  of  Data  for  an  AICUZ  Data  Package 

In  this  section,  the  various  types  of  data  that  must  be  collected  are  both  described  and  the 
procedure  for  collecting  those  data  is  outlined.  The  various  types  of  data  that  have  to  be  collected 
are  as  follows: 

(a)  Installation  Operational  Data  (section  2.3.1), 

(b)  Aircraft  Data  Summary  (section  2.3.2), 

(c)  Daily  Operations  data  (section  2.3.3), 

(d)  Right  Track  Sketches  (section  2.3.4), 

(e)  Right  Track  Inventory  data  (section  2.3.5), 

(f)  Right  Profile  data  -aircraft  performance  data  (section  2.3.6),  and 

(g)  Ground  Run-Up  Locations  data  (section  2.3.7). 

(h)  Engine  Ground  Run-Up  Summary  (section  2.3.8). 

These  various  types  of  data  that  have  to  be  collected  correspond  directly  to  the  AICUZ 
sheets  on  which  they  are  recorded  (the  AICUZ  sheet  titles  are  the  underlined  words  -  i.e.  "Ground 
Run-up  Locations").  A  set  of  blank  AICUZ  Data  Package  sheets  is  available  in  Appendix  A.  For 
each  type  of  data,  where  relevant,  the  discussion  will  include  the  following: 

a)  the  information  that  is  required  and  how  it  is  used, 

b)  the  procedure  for  entering  those  data  onto  the  corresponding  AICUZ  sheet, 

c)  the  data  that  must  be  collected. 
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d)  where  to  collect  those  data,  and 

e)  how  to  analyze  the  raw  data  to  get  it  in  the  form  required  by  the  AICUZ  sheets. 

The  above  types  of  data  apply  to  assigned,  transient  and  civil  aircraft.  While  few 
Bases  are  joint-use  facilities  (facilities  where  both  military  and  commercial  civil  aircraft  are  flown  at 
the  Base),  there  may  be  more  of  them  in  the  future,  and  the  procedures  for  collecting  data  for  civil 
aircraft  outlined  here  can  be  applied  to  other  miscellaneous  non-military  aircraft  operating  at  the 
Base.  For  the  purposes  here,  civil  aircraft  are  considered  to  be  commercial,  AEROCLXJB,  general 
aviation,  air  courier,  and  other  similar  non-military  aircraft. 

Two  other  topics,  related  to  data  collection,  are  discussed  in  this  section.  The  first,  deals 
with  the  collection  of  data  for  helicopters  (section  2.3.9).  The  second  section  (2.3.10)  involves  the 
choice  of  temperature  and  relative  humidity  for  NOISEMAP  computer  runs. 

The  emphasis  of  this  section  (2.3)  is  on  the  general  principles  of  data  collection.  In  order 
to  make  the  data  collection  procedure  clear,  the  Scott  Air  Force  Base  is  used  as  an  example  of  the 
methods  of  data  collection  that  apply  at  both  regular  Air  Force  Bases  and  at  joint-use  bases  (While 
Scott  AFB  is  currently  not  a  joint-use  facility,  it  is  being  proposed  to  become  joint-use  and  this 
document  will  include  some  of  those  proposed,  joint-use  facility  operations  data  in  order  to  show 
joint-use  data.  Section  2.4  presents  the  complete  AICUZ  data  packet  for  Scott  AFB. 

2.3.1.  AICUZ  Installation  Operational  Data 

The  first  data  sheet  that  usually  appears  with  an  AICUZ  data  package  is  the  AICUZ 
Installation  Operational  Data  sheet.  These  data  are  used  by  BASEOPS  and  NOISEMAP  primarily 
to  describe  the  geometrical  dimensions  of  the  airfield  and  to  orient  the  airfield  so  that  flight  tracks 
and  contours  can  be  mapped. 

Figure  2.1  is  an  example  of  the  AICUZ  Installation  Operational  Data  sheet,  filled  out  with 
the  information  for  the  Scott  AFB  Airfield.  The  following  information  is  recorded  on  this  sheet: 

a)  the  Base  name  and  the  state  in  which  it  is  located, 

b)  date  that  the  sheets  were  prepared, 

c)  the  glide  slope, 

d)  the  magnetic  declination  (MAG  DEC)  of  the  air  field, 

e)  the  average  TEMPERATURE  at  the  air  field, 

f)  the  average  HUMIDITY  at  the  air  field, 

g)  the  runway  identifiers  (IDENT.), 

h)  the  geometrical  dimensions  (Length)  of  the  runways, 

i)  the  coordinates  (North  and  West)  of  the  ends  of  the  runways, 

j)  the  elevation  (ELEV.)  of  the  instdlation  above  sea  level, 

k)  the  NAVAEDS  identifiers  (IDENT.), 

l)  the  TYPE  of  NAVAIDS,  and 

m)  the  coordinates  (North  and  West)  of  the  NAVAIDS. 

Some  of  the  above  data  can  be  collected  from  the  publications  "High  or  the  Low  Altitude 
Instrument  Approach  Procedures"  otherwise  known  as  the  DOD  Flight  Information  Publication 
(FLIP).  The  latest  version  of  that  publication  can  be  obtained  from  Base  Operations.  Look  up  the 
airfield  diagram  of  interest.  Runway  widths  and  lengths  will  be  identified  (along  with  runway 
identifiers)  in  the  diagram  for  each  runway.  The  elevation  of  the  Base,  abbreviated  "ELEV,"  is 
identified  inside  a  small  box  that  is  a  part  of  the  airport  diagram  contained  in  the  FLIP  publication. 
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AlCUZ 

INSTALLATION  OPERATIONAL  DATA 
FOR 


PRESENT  AND  FUTURE 
MILITARY  RUNWAYS 


(BASE) 

TEMPERATURE:  34.5°  F  J 
HUMIDITY:  73.25% ' 
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(DATE) 


RUNWAYS 


ELEVATION:  4531 

MAG  DEC: 


IDENT.  W 


14-32 


GLIDE 

SLOPE  I  N 


END  COORDINATES 


W  N 


7061*  3.00®  38®32’59.3"  89®51*34.3’  38®32’08.7"|89®50’32.8 


14Z  *  8061'  3.00®  38®33'06.4"  89®51'43.0-  38®32'08.7-  89®50*32.8" 

32Z  *  8061'  3.00®  38®32'01.6'' 89®50'24.1''  38®32'59.3''  89®51'34.3'' 


*  NOISEMAP  computer  program  provides  standard  width. 


NAVAIDS 

DENT 

TYPE 

COORDINATES  I 

N 

W 

BL 

NDB 

38®27'52.92'' 

89^51*34.06" 

SKE 

TACAN 

38®32'41.68'' 

89°50'57.56'' 

Figure  2.1  Example  Installation  Operational  Data,  Scott  AFB. 


■  true  north,  is  also  obTa?n^'lrS"th  *aMeId'dfamm””  A  '’cTro"  reading  on  a  compass  and 

•The /'glide  slope,"  abbreviated  ■■GS,^  “bSTrrl’1i'?  Publications  mentioneS  above. 

publication.  Figure  2.2  is  an  examnle  of  thp  m  Figure  in  the  J^IP 

Scott  AFB,  Figure  2.3  is  an  eSplf  o^an  AnnmThT  ''''  Publication  for 

Publication  for  Scott  AFB.  ^  Approach  Figure  also  available  in  the  FLIP 

AICUZ  Installation  Operational  Daa  sreet  aJeTefdi^^^^^^  Requested  for  the 

n-igational  ^i<>s 

outlined^n  sectn  °/3*fo'P"“P«‘'u'*''  and  “Humidity”  can  be  determined  with  a  procedure  that  is 

opined  from  lin^  inte^olario^onhennitude^^hSi'ifd”^'*’®  ™"*ay  end  points  can  be 
arrfteld.  Sometimes  when  rough  estimates  of  the  latitude  aS'ln*  -'."a*  °!  I  “^P  containing  the 
are  used  in  B ASEOPS  (and  ultimarer  „  nokE^  ="<*  P™"'* 

exactly  parallel.  Accuracy  of  runwav  end  nninK  tn^^’  runways  may  not  appear  to  be 

second  are  required  to  pin  down  the  mnwayVSions^?fwfth^•I^i  oT^;  to  tenths  of  a 

would  assure  better  orientation  of  naralle^  and  their  actual  location  and 

runway  end  points  to  that  a“^y«  ,tTasf  CM  ‘"o^ 

accurate  data  on  the  latitude  and  loneitude  nf  thf»  nm  t^Stneer  s  office  should  have  the  most 

runway  coordinates  should  be  worked  out  before  enterinfdaainte  BA 

— Aircraft  Data  Summary 

with  their  specifications,  Aat^mh^Base^  These  dSa^  by  listing  dl  of  the  aircraft,  along 
various  aircraft  at  the  Base  when  using  BASEOPS  ^d  NOiSEl^V^ 

recorded,  as  in  Figure  2.4,  with  ^  JNUlbEMAP.  This  information  simply  is 

M 't  IDENnnER  (name  or  number), 

eTT"“"  CHARACTERISTICS  (i.e.  engine  type,  series  of  the  aircraft, 

separated  from?ne?note'"^^^^^^^  and  should  be 

daily  operations  data.  Pleas^refer  to  th^nll°t'sectf^^  sources  as  total 

these  data.  a  detailed  explanation  of  the  sources  of 

•3- - Daily  Operation.^; 

1  Introduction 


the  daily  opeSsZri'al?  rte  ZZuSZZ’?- O^nuions"  data  sheet.  Included  in 
transient,  and  civil  aircraft.  For  trnZSfof  r&T  °f  '•>«  assigned, 

and  c,^  aircraft  are  best  separated  o?  pTaced  on  differem  0°^^  R  transient, 

Datly  Operattons  AICUZ  data  sheet  fcr^all  of  the  assignS^  aS  in  Ife  IcM  ,^B 
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AIRCRAFT  DATA 


AIRCRAFT 

IDENTIFIEF 

CHARACTERISTICS 

C-9A 

Assigned  Cargo  Aircraft 

C-12 

Assigned  Cargo  Aircraft 

C-21 

Assigned  Cargo  Aircraft 

C-29 

Assigned  Cargo  Aircraft 

U-8 

Assigned  Helicopter  -  (A  total  of  2  U-8's) 

Figure  2.4  Eample  Aircraft  Data  Sheet,  Scott  AFB 
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The  information  required  for  the  "Daily  Operations"  data  sheet  are: 

1)  aircraft  names 

2)  daytime  and  nighttime  arrivals 

3)  daytime  and  nighttime  departures 

4)  daytime  and  nighttime  closed  patterns 

5)  daytime  and  nighttime  landings 

6)  daytime  and  nighttime  takeoffs 

7)  daytime  and  nighttime  total  operations 

In  order  to  fill  out  the  form  in  Figure  2.5,  the  difference  between  the  various  entries  will  be 
discussed.  Within  each  section  of  the  figure,  a  diagonal  line  appears.  This  line  separates  the  day¬ 
time  operation  (on  the  top)  from  the  nighttime  operations  (on  the  bottom).  Both  the  daytime  and 
the  nighttime  operations  must  be  collected.  Since  one  nighttime  operation  is  equivalent  to  10 
daytirne  operations  in  NOISEMAP,  it  is  very  important  to  have  an  accurate  count  of  nighttime 
operations.  Night  flying  hours  are  from  2200  to  0700  hours. 

An  arrival  operation  is  considered  any  non-closed  pattern  approach  to  a  runway.  A 
departure  operation  is  considered  any  non-closed  pattern  departure  on  a  runway.  Closed 
pattern  operations  are  comprised  of  a  departure  segment  and  a  landing  segment,  and  will  usually 
land  on  the  runway  from  which  it  took-off.  In  some  cases  a  closed  pattern  may  depart  from  one 
runway  and  land  on  another.  Keep  in  mind  that  each  closed  pattern  is  actually  2  operations,  since 
we  recognize  that  each  closed  pattern  is  made  up  of  one  takeoff  segment  followed  by  a  landing 
segment.  The  landing  operations  are  comprised  of  all  of  the  arrivals  operations  plus  the  closed 
pattern  operations.  Takeoff  operations  are  comprised  of  all  of  the  departure  operations  plus  the 
closed  pattern  operations.  The  total  operations  are  the  sum  of  the  landing  and  the  takeoff 
operations.  In  essence  then,  one  departure  counts  as  an  operation,  one  approach  counts  as  an 
operation,  and  one  closed  pattern  counts  as  two  operations.  As  a  cross  check,  total  departures 
should  equal  total  arrivals.  On  a  given  runway,  the  departures  may  not  necessarily  equal  the 
arrivals  -  only  the  totals  on  all  runways  combined  need  be  equal.  In  summary,  the  following 
formulas  are  used  to  compute  the  various  operations  per  day  for  an  aircraft. 

Landings  =  Arrivals  +  Closed  Patterns 

Takeoffs  =  Departures  -t-  Closed  Patterns 

Total  Operations  =  Takeoffs  +  Landings 
Or, 

Total  Operations  =  Departures  +  Arrivals  +  2*Closed  Patterns 

With  an  understanding  of  the  various  types  of  operations  that  need  to  be  collected,  the 
process  of  collecting  the  operations  data  is  now  to  be  discussed.  The  process  of  collecting  daily 
operations  is  dependent  on  the  category  of  aircraft  (i.e.  assigned,  transient,  or  civil).  Therefore, 
the  process  for  collecting  the  operations  data  will  be  separated  by  aircraft  category.  This 
information  will  then  be  used  to  determine  the  average  busy  day  operations  (as  described  in 
section  2.3.3.5).  It  is  strongly  suggested  that  detailed  notes  be  taken  on  operations  schedules  and 
frequencies  -  and  the  data  collector  should  not  try  to  complete  the  AICUZ  Daily  Operations  data 
sheet  without  considerable  thought  given  to  an  adequate  definition  of  average  busy  day. 

2. 3. 3. 2  Data  Collection  for  the  Assigned  Aircraft 


The  primary  source  of  information  on  total  operations  per  assigned  aircraft  are  the 
Stan/Eval  pilots  for  each  unit.  They  know  the  typical  flying  activities  of  their  unit  and  can  tell  you 
the  approximate  breakdown  by  day  of  the  week.  Wing  Schedulers  Offices  are  also  a  source  for 
information  on  total  operations  per  assigned  aircraft.  The  base  planner  should  note  that  AFR  55-34 
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and  related  regulations  require  flying  operations  organizations  to  assist  him  in  the  AICUZ  data 
collection  process. 


Included  in  the  consideration  of  total  operations  should  be  routine  Aying  as  well  as  specif 
exercises  that  may  take  place  on  one  or  two  days  per  month.  In  summary,  the  following  should  be 
noted  by  the  data  collector: 


1)  the  typical  number  of  operations  (day  and  night)  per  assigned  aircraft  per 
month,  week,  or  day, 

2)  the  number  of  flying  days  per  month  (or  week), 

3)  the  frequency  and  schedules  of  special  exercises  that  occur,  and  .  j  •  f* 

4)  the  number  of  closed  patterns  that  occur  per  day,  week  or  month  per  assigned  aircraft. 


2.3.3. 3 


Data  Collection  for  the  Transient  Aircraft 


Perhaps  the  easiest  data  to  acquire  but  the  most  time-consunung  to  analyze  are  the 
transient  operations.  The  "Transient  Alert  Facility"  keeps  records  (the  ^^^sient  log)  of  each 
transient  aircraft  by  type  and  time  that  arrives  and  departs  from  the  base  on  a  day  ^y  day  basis 
This  kind  of  recording  IS  very  helpful  since  AICUZ  data  sheets  require  a  breakdown  into  daytime 
and  nighttime  operations  for  each  aircraft.  Transient  Alert  retains  daily  and  monthly  totals  w 
are  available.  The  use  of  ATC  "itinerant  counts"  are  to  be  avoided  since  they  include  aircra.ft  that 
pass  through  the  air  space  but  do  not  land.  Two  pitfalls  in  collecting  the  transient  aircraft 

operations  data  are  as  follows: 

(1)  Some  transients  that  land  and  are  recorded  in  the  transient  log  do 
Information  on  these  closed  patterns  (type  and  number)  can  be  estimated  by  the  Towen 
No  written  records  are  available  on  such  patterns.  Power  profiles  must  be  taken  from 
military  default  profiles. 

(2)  Some  transients  come  to  the  Base,  do  not  land,  but  fly  patterns  then  return  to  their  base 

of  origin.  Nn  rerords  are  kept  on  them.  The  data  collector  must  always  ask  if  that 

happens  at  his  base.  Verify  the  response  with  Tower  personnel.  AICUZ  data  are 
difficult  to  acquire  on  these  aircraft  but  estimates  are  needed  because  such  operations  can 
add  to  the  noise  contours.  Use  the  same  method  as  above  (1)  to  acquire  data. 

In  summary,  the  following  must  be  collected  for  transient  aircraft. 

1)  records  from  the  transient  log  for  a  given  year  or  portion  of  a  year  available  from  the 

"Transient  Alert  Facility.  .  .  .  ,  •  . ,  •  „i;^ 

2)  the  number  of  flying  days  per  portion  of  the  year  for  which  the  transient  log  is  valid, 

3)  the  frequency,  types  and  schedules  of  transient  closed  patterns 
2 . 3 . 3 . 4  Data  Collection  for  the  Civil  Aircraft 

Operational  data  for  the  civil  aircraft  that  fly  at  the  base  must  also  be  collected.  Civil  aircraft 
can  be  commercial,  general  aviation,  air  cargo,  AEROCLUB,  and  other  similar  categones.  en 
collecting  the  operations  data  for  any  of  the  civil  aircraft,  determine  number  of  flying  y  p 
week  or  month. 

In  the  case  of  joint  use  airports,  the  Official  Airline  Guide  (OAG)  provides  operations  for 
each  commercial  aircraft  as  a  function  of  time  of  day.  The  OAG  contains  information  on  the  type 
of  aircraft  flown  along  with  the  arrival  and  departure  dates  and  times.  A  visit  to  the  airline  ticket 
counters  can  provide  a  supplementary  printed  schedule  for  each  earner. 
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The  AEROCLUB  is  a  private  organization  of  pilots  (both  military  and  civilian)  drawn  from 
personnel  who  work  at  the  Base  or  their  dependents.  The  AEROCLUB  typically  flies  general 
aviation  aircraft.  Interviews  with  AEROCLUB  personel  should  be  made  and  operations  obtained 
for  their  various  aircraft  (daytime  and  nighttime).  Usually,  closed  patterns  are  flown  as  well  as 
departures  and  approaches.  Ask  AEROCLUB  representatives  to  estimate  the  number,  type,  and 
time  of  closed  patterns  used.  Usually,  the  AERO(2!LUB  aircraft  can  be  lumped  into  the  categories 
of  single-engine,  prop,  twin-engine  prop,  and  twin-engine  turboprop  (if  any). 

The  possibility  that  cargo  flights,  commuter  flights,  or  General  Aviation  aircraft  also  fly 
from  the  airfield  should  be  checked  and  appropriate  personel  should  be  interviewed.  It  is  usually 
possible  for  General  Aviation  aircraft  also  to  be  lump^  together  into  three  categories:  single  engine 
props,  twin-engine  props,  and  twin-engine  turboprops.  The  presence  of  business  jet  flights 
(which  can  be  noisy)  should  also  be  ascertained. 

2 . 3 . 3 . 5  The  Average  B  usy  Day  Concept 

Operations  will  differ  from  day-to-day  for  the  assigned,  transient  and  civil  aircraft  at  most 
Bases.  Therefore,  when  one  is  preparing  the  Daily  Operations  data  sheet,  the  meaning  of  the  daily 
operations  must  be  defined.  The  operations  listed  on  this  sheet  represent  the  "average  busy  day." 

The  concept  of  the  "average  busy  day"  always  requires  some  judgment  in  its  application. 
In  general,  the  "average  busy  day"  operations  represent  the  average  number  of  operations  that 
occur  on  routine  busy  days.  The  Air  Force  does  not  follow  the  Federal  Aviation  Administration  in 
its  use  of  the  "average  day"  in  which  operations  are  averaged  over  an  entire  365-day  year.  The  Air 
Force  also  does  not  use  "worst-case  day"  since  its  frequency  is  much  too  low  to  represent  routine 
exposures  to  noise.  It  is  this  so-called  "average  busy  day"  that  the  Air  Force  uses  to  predict  noise 
levels  and  impacts  in  the  community. 

In  most  cases,  the  operations  that  make  up  the  "average  busy  day"  should  represent  an 
average  of  operations  for  each  aircraft  over  the  number  of  flying  days  per  week.  In  some  cases, 
there  will  only  be  three  or  four  days  that  could  reasonably  be  used  to  define  the  average  busy  day 
due  perhaps  to  specific  flying  activities  at  that  base.  For  example,  at  Westover  AFB,  the  "average 
busy  day"  was  defined  as  an  average  over  3  days  of  the  week  since  the  Reserves  fly  there  and  they 
only  fly  3  days  a  week.  Usually,  it  is  apparent  how  to  choose  the  days  of  the  week  that  will 
comprise  the  average  busy  day  and  how  to  average  operations  over  those  days.  These  days  will 
commonly  be  Monday  through  Friday  for  a  five  day  week,  or  occasionally,  Tuesday  through 
Friday  for  a  4  day  week. 

There  are  occasionally  exceptions  that  require  some  special  examination.  These  cases 
usually  occur  because  the  heavy  flying  activities  of  various  groups  (various  assigned  military  units, 
transients,  and  civil)  do  not  overlap  well  making  it  unclear  which  are  the  busiest  days.  In  such 
cases,  a  detailed  examination  must  be  made  of: 

a)  the  day-to-day  variation  of  operations  of  each  flying  group  from  Monday  through  Sunday 

over  a  long  period  of  time  (typically  months).  In  this  charting,  nighttime  operations  (2200- 

0700)  should  be  taken  into  account,  regarding  the  nighttime  penalty  applied  in 

NOISEMAP. 

b)  the  relative  contribution  of  each  aircraft  type  to  the  noise  contours  (a  noisy  aircraft  with  few 

operations  may  not  contribute  much;  a  quiet  aircraft  with  many  operations  may  not 

contribute  much;  a  noisy  aircraft  with  many  operations  may  be  a  key  contributor).  Clearly, 

weight  should  be  given  to  the  noisy  aircraft,  if  operations  are  not  too  low. 
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The  bottom  line  is  to  obtain  an  average  busy  day  for  each  type  of  based  aircraft.  Then 
obtain  the  average  busy  day  for  transient  aircraft  (usually  7  days  per  week).  These  are  then  merged 
together,  employing  the  NOISEMAP  program. 

As  needed,  the  Base  Planner  should  consult  with  his  external  experts  on  this  issue 
including  AFCESA/DMPO  (Air  Force  Engineering  Services  Center  at  Tyndall  AFB),  AAMRL 
(Armstrong  Aerospace  and  Medical  Research  Laboratory  at  Wright-Patterson  AFB),  and  HQ 
USAF/CEVP. 

2.3.4.  Flight  Track  Sketches 

All  of  the  flight  tracks  must  be  determined  for  the  assigned,  transient,  and  civil  aircraft 
operations.  The  establishment  of  the  exact  location  of  flight  tracks  is  a  very  important  step  in  the 
operational  data  collection  process  since  the  contours  are  dependent  on  where,  when,  and  how  the 
aircraft  fly.  The  credibility  of  the  work  would  be  in  question  if  the  AICUZ  report  to  the 
community  fails  to  present  a  track  where  aircraft  actually  do  fly.  Land  owners  or  developers  can 
quickly  pick  up  on  discrepancies  of  this  type  and  raise  questions  about  the  study. 

When  completing  out  the  Flight  Track  sketches  (see  Figure  2.6  as  an  example  departure 
sketch),  the  following  information  must  be  identified  for  all  types  of  aircraft  (assigned,  transient, 
and  civil): 

a)  the  runway  used  for  the  operation, 

b)  type  of  operation  (departure,  arrival,  closed  pattern), 

c)  the  4  character  flight  track  identification  code, 

d)  a  sketch  of  the  flight  track  including  magnetic  headings,  radii  of  turns,  and  distances  on 

all  legs, 

e)  inclusion  of  a  brief  written  description  of  the  flight  track,  and 

f)  names  of  all  the  aircraft  that  fly  that  flight  track. 

The  footprints  of  the  flight  tracks  can  be  determined  in  a  number  of  ways.  The  ideal 
situation  is  if  there  are  designated  tracks  that  the  aircraft  are  required  to  fly.  Both  Control  Tower 
personnel  and  Stan/Eval  pilots  or  Wing  Schedulers  Offices  for  each  unit  can  assist  in  sketching  the 
ground  tracks  for  all  aircraft  for  all  departures,  approaches,  and  closed  patterns.  One  technique  is 
to  develop  track  sketches  with  Control  Tower  personnel  and  then  as  the  various  flying  units  are 
interviewed,  have  the  Stan/Eval  pilots  or  Wing  Schedulers  Offices  critique  the  track  sketches 
provided  by  the  Tower.  Another  option  is  to  trace  the  flight  tracks  on  the  radar  scope  using  a 
scaled  sheet  of  paper  and  then  grouping  the  flight  tracks  into  representative  tracks. 

It  is  necessary  to  provide  sketches  of  those  tracks  along  with  track  distances  for  each 
segment  of  the  flight  path.  It  may  also  be  possible  to  use  the  average  turn  radius  from  different 
aircraft  flying  a  similar  track  if  the  differences  are  small.  Flight  tracks  that  are  not  significantly 
different  from  one  another  may  be  combined  into  one  "average"  flight  track.  Also,  one  sketch  is 
allowed  to  apply  to  different  aircraft. 

All  departures  are  considered  instrument  departures.  Visual  departures  are  atypical  at  Air 
Force  Bases.  Departure  tracks  should  be  broken  down  into  the  various  types  specific  to  the  Base. 
Departure  footprints  and  flight  tracks  are  considered  to  begin  at  the  near  end  of  the  runway  (i.e. 
the  track  distance  is  zero  here  because  it  is  the  reference  point).  The  runway  for  a  departure 
matches  the  heading  for  that  departure.  Figure  2.6  is  an  example  departure  track  sketch,  note  the 
reference  point  of  the  track  (br^e  release).  Note  that  the  sketch  is  for  a  departure  on  runway  14, 
and  the  Track  Id  is  14D2.  Also,  note  that  all  of  the  track  distances  and  turn  radii  and  headings  are 
included  on  the  sketch. 


_ DEPARTURE _ 

RUNWAY: _ 14 _  TRACK  IDENT:  14D2 

DEPARTURE  TRACK  SKETCH: 


DESCRIPTION:  Turn  Right  To  160° 

Used  by  C-21 ,  C-29A,  U-8  operations  and  C-29A  training 
Used  by  transients  T-37,  T-38 


Figure  2.6  Example  Departure  Track  Sketch,  Scott  AFB. 


Approaches  fit  into  two  general  categories:  instrument  and  visual.  When  sketcHng  the 
tracks  approaches  should  be  broken  down  into  the  various  specific  types  of  approaches  used  at  the 
Base- ’straight-in  instrument  approaches,  overhead  arrivals  (sometimes  called  overhead  breaks), 
SFOs  s3atS  flarouts),  radar  arrivals,  etc.  Arrival  footprints  and  flight  tracks  are  considered 
fo  £g  nTthe  point  where'^e  landing  aircraft  clears  the  threshold  (i.e.  ^he  ^ack  ^a^ 
here  because  it  is  the  reference  point).  The  runway  for  an  amval  is 

whose  heading  matches  the  heading  of  the  aircraft  in  approach  T^ark  Td  k  Also 

track  sketch.  Note  that  the  sketch  is  for  an  arrival  on  runway  14,  and  the  Track  Id  is  14A2.  Also, 

note  that  all  of  the  track  distances  and  headings  are  included  on  the  sketch. 

Closed  pattern  tracks  should  include  visual  and  radar  tracks.  Many  different  closed 
pattern  sketches  are  possible  with  some  samples  sketched  in  Appendix  A  of  this  volume. 
Instmctions  follow  thoL  given  for  departures  and  approaches  since  a  closed  p^tem  t^^k  is  re^^y 
made  up  of  the  first  part  of  one  departure  track  and  a  part  of  one  approach  track.  The  ru  y 
identified  with  a  closed  pattern  is  the  runway  whose  heading  matches  the  dep^ure  or  amv  8 
the  pattern  (these  will  usually  be  the  same  runway).  Figure  2.8  i^s  an  example 
track  sketch  The  sketch  is  for  a  closed  pattern  on  runway  32,  and  the  Track  Id  is  32C1.  Note  that 
Sed  as  either  numfcrs  (1-7)  or  as  lenas  (A-G)  which  ts 
the  flight  profile  (Section  2.3.6).  Also,  note  that  all  of  the  track  distances  and  turn  radii  and 

headings  are  included  on  the  sketch. 

Once  all  of  the  flight  tracks  are  determined  and  the  list  of  tracks  are  competed,  they  th^ 
need  to  be  labeled.  The  key  to  labeling  tracks  is  that  each  Tr^k  Id  is  unique  and 
using  the  Track  Ids  (the  person  entering  the  data  into  BASEOPS,  and  those  reviewing  the  AICUZ 
package)  carunderstand  the  labeling  method.  A  good  method  of  labeling  is  Ae  following 
Identify  the  flight  track  using  a  four-digit  alphanumenc  code.  The  first  two  digits  ify  the 
runway  For  parallel  runways,  drop  the  10s  digit  and  use  the  Is  digit  an  L  (left),  ^ 

C(center)  The  third  digit  identifies  the  type  flight  track:  use  D  for  departures,  A  ^ 
and  "C'foT  closed  patterns.  The  fourth  digit  will  simply  be  the  number  of  flight  t^ck  by 
seauence  order  or  letter  if  the  number  of  tracks  are  greater  than  10.  As  an  example,  the  f  rst 
departure  on  a  runway  known  as  runway  15,  might  be  labelled  15D1,  ^^d  if  t  ere  ^e 
runways  15L  and  15R,  the  first  departure  tracks  on  each  runway  would  be  5LD1  and  5K  , 
respectively.  The  above  method  is  preferred  by  AFCESA/DMPO  for  ease  °f  ^®JJbficatio  . 
However  many  of  the  appendix  examples  provided  in  this  document  use  letters  for  the  fourth  digi . 

7  ^  S.  Flight  Track  Inventory  data 

Flight  Track  Inventory  contains  a  summary  of  the  operations  per  aircraft  per  flight  ffaclq 
split  up  on  a  runway  by  runway  basis.  Figure  2.9  is  an  example  of  part  of  a  Fligh  Track 
Inventory  sheet  from  the  Scott  AFB  AICUZ  data  package  (Note  that  neither  all  the  aircraft  nor  all 
the  tracks  are  included  in  this  example).  Included  on  the  Flight  Track  Inventory  sheet  is. 

(1)  Runway  designation 

(2)  Listing  of  aircraft  using  the  specified  runway  (on  the  verticid) 

(3)  Listing  of  flight  track  Ids  and  track  descriptions  (on  the  honzontal) 

(4)  Daytime/nighttime  operations  per  aircraft  on  a  given  flight  track. 

These  figures  indicate  the  number  of  daily  operations  during  bpjhjlaytime  and  nighttime  to 
each  track.  All  departures,  approaches,  and  closed  patterns  should  be  included  in  the  “gu  e. 
Assigned,  transient,  and  civil  aircraft  should  be  included  on  these  flight  track  inventory  sheets 
OncI  again,  separating  the  assigned,  the  transient,  and  the  civil  aircraft  makes  a  clearer 

presentation. 


11-24 


ARRIVAL 


RUNWAY:  14  TRACK  IDENT:  14A2 

ARRIVAL  TRACK  SKETCH: 


Figure  2.7  Example  Arrival  Track  Sketch,  Scott  AFB. 


Figure  2.8  Example  Closed  Pattern  Track  Sketch,  Scott  AFB. 
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Figure  2.9  Example  Flight  Track  Inventory  Sheet,  Scott  AFB. 


The  detailed  data  required  for  the  flight  track  inventory  is  rarely  available  from  any  records 
kept  by  the  Base.  Therefore,  it  is  sometimes  wise  to  collect  the  utilization  values  in  terms  of  the 
percent  of  operations  that  use  a  certain  runway  (runway  utilization),  and  then  the  percent  of 
operations  on  the  various  tracks  on  each  runway  (track  utilization).  In  theory,  Tower  flight  slips 
can  help  with  an  estimate  for  departures  and  approaches  but  no  recording  of  individual  closed 
patterns  is  made  by  the  typical  Control  Tower. 

The  best  way  to  acquire  runway  utilization  figures  is  to  analyze  Control  Tower  flight 
records  over  a  period  of  several  months.  Flight  records,  identifying  the  active  runway  that  is  used 
for  each  hour  of  the  day,  are  usually  kept  at  Ae  Control  Tower.  Tallying  the  fraction  of  time  each 
end  of  the  runway  is  active,  provides  a  good  estimate  of  Runway  Utilization.  Runway  utilization 
depends  largely  on  wind  direction  since  aircraft  generally  take  off  into  the  wind.  Consequently, 
weather  people  can  give  an  estimate  of  track  utilization.  Runway  utilizations  must  add  up  to  1(X)%. 
Air  Traffic  Control  and  some  Standards  and  Evaluations  (Sta^val)  pilots  may  know  the  track 
utilization  figures  for  the  assigned  military  aircraft.  The  transient  and  the  civil  aircraft  runway  and 
track  utilizations  are  also  obtained  from  the  same  sources  and  are  commonly  identical  to  military 
runway  utilization. 

Since  the  concept  of  an  average  busy  day  is  used  by  the  Air  Force,  the  number  of  daily 
operations  that  will  be  recorded  on  the  sheets  will  not  necessarily  correspond  to  the  same  reference 
scale  that  a  pilot  or  the  Air  Traffic  Controllers  may  understand.  TTiis  is  another  reason  to  collect  the 
utilization  data  in  terms  of  percentages  and  not  in  terms  of  operations.  In  this  way,  the  data 
collector  can  scale  the  average  busy  day  operations  to  the  appropriate  breakdown  the  tracks  and 
runways. 

Total  operations  for  an  assigned  aircraft  multiplied  by  the  runway  utilization  on  a  given 
runway  leads  to  the  total  operations  for  that  aircraft-runway  combination.  If  there  are  5  departure 
tracks  on  a  runway  for  that  aircraft,  the  Stan/Eval  pilot  can  provide  the  split  (summing  to  100%)  of 
departures  along  those  5  tracks.  The  same  technique  can  be  applied  to  approaches  and  closed 
patterns  for  each  runway/aircraft  combination.  From  those  percentage  values  and  the  number  of 
departures,  approaches,  and  closed  patterns  flown  with  that  aircraft/runway  combination, 
individual  tracks  can  have  their  operations  computed  for  them  for  each  runway. 

The  runway  utilization  gives  the  percent  breakdown  of  operations  of  the  various  runways 
for  the  various  aircraft  at  a  given  base.  At  Scott  AFB  the  runway  utilization  is  simple  60%  on 
runway  32  and  40%  on  runway  14,  for  all  aircraft.  Table  2.1  is  a  small  sample  of  the  track 
utilization  table  for  the  arrivals  on  runway  14  at  Scott  AFB.  Knowing  the  runway  utilization,  daily 
operations  information  (Figure  2.5)  and  the  track  utilization  (Table  2.1)  the  flight  track  inventory 
information  shown  in  Figure  2.9  for  the  C-2rs  could  be  determined.  For  example,  the  runway 
utilization  for  runway  14  is  40%,  and  the  track  utilization  for  track  14A1  on  runway  14  is  79% 
(Table  2.1).  This  information,  combined  with  the  total  number  of  arrivals  for  the  C-21,  8.2  in  the 
day  and  .52  at  night,  (Figure  2.5),  gives  the  day  and  night  operations  for  the  C-21  on  track  14A1 
as  shown  in  Figure  2.9. 
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Table  2,1  Example  of  Track  Utilization.  Scoit  AFR 


Utilization  for  assigned  aircraft  on‘ departure  tracks  on  nmwav  14: 


14D1 

76% 

14D2 

0% 

14D3 

0% 

14D4 

20% 

14D5 

0% 

14D6 

4% 

Utilization  for  assigned  aircraft  on  arrival  tracks  on  rnnwav  14: 


14A1 

79% 

14A2 

0.333% 

14A3 

0.333% 

14A4 

0.333% 

14A5 

0% 

14A6 

0% 

14A7 

0% 

14A8 

5% 

14A9 

10% 

4A10 

5% 

Utilization  for  assigned  aircraft  on  closed  pattern  tracks  on  runway  14: 


14C1 

66.666% 

14C2 

0% 

14C3 

16.666% 

14C4 

0% 

14C5 

16.666% 

2.3.6.  Flight  Profile  Data 

For  each  aircraft  that  operates  on  a  given  flight  track,  as  identified  in  the  Flight  Track 
Inventory  and  on  the  Track  Sketches,  it  is  necessary  to  provide  Flight  Profile  data.  These  data 
represent  how  the  aircraft  actually  flies  in  terms  of  power  setting,  airspeed,  and  altitude. 
Traditional  practice  has  been  to  enter  flight  track  profile  information  on  sheets  exemplified  by 
Figure  2.10.  A  more  recent  practice  is  to  place  the  flight  track  profile  data  directly  on  the  flight 
track  sketches,  to  facilitate  data  input  for  BASEOPS.  Provide  the  following  on  each  data  sketch: 


1)  Aircraft  name, 

2)  Track  ID(s), 

3)  Profile  data,  including: 

-  track  distance, 

-  altitude, 

-  power  settings, 

-  air  speeds, 

-  OPC  power  codes  (new) 

Often,  the  same  flight  profile,  for  a  given  aircraft,  may  apply  to  different  tracks  and  that  fact 
must  be  noted  on  the  Flight  Profile  Data  sheet  or  data  sketch.  The  OPC  power  codes  are  new  only 
because  they  were  not  standard  pieces  of  information  on  previous  versions  of  these  AICUZ  sheets 
yet  they  could  be  noted  on  the  sheet  or  sketch.  Note  that  the  power  settings  are  used  to  encode  the 
OPC  codes. 

Figure  2. 10  is  an  example  of  a  Flight  Profile  Data  sheet  for  a  departure  at  Scott  AFB.  Note 
that  the  profile  data  is  valid  for  a  C-21  and  is  used  on  track  14D2.  Note,  also,  that  the  lift-off  and 
level-off  points  are  identified. 

In  most  cases,  the  transient  and  the  civil  aircraft  profile  data  will  not  need  to  be  collected, 
since  default  profiles  are  available  for  most  of  the  aircraft  that  NOISEMAP  has  noise  data.  There 
are  some  exceptions,  most  notably,  there  are  no  default  closed  pattern  profiles  in  BASEOPS  for 
any  type  of  aircraft.  The  following  discussion  pertains  primarily  to  the  assigned  aircraft,  but  can 
be  applied  to  both  civil  and  transient  aircraft  data. 

Collecting  data  on  flying  procedures  is  usually  possible  from  (a)  Base  Operations  personnel 
that  are  familiar  with  actual  flying  procedures  in  that  wing,  or  from  (b)  the  pilots  in  the  Stan/Eval 
Branch  for  that  Wing  or  personnel  from  the  Wing  Schedulers  office. 

Table  2.2  is  a  listing  of  all  of  the  aircraft  that  NOISEMAP  can  simulate.  For  all  of  these 
aircraft,  a  flight  profile  could  be  described  and  entered  into  BASEOPS.  Each  assigned  aircraft  will 
require  that  a  set  of  flight  profiles  be  eollected  to  match  all  of  the  tracks  that  the  aircraft  follow. 

Seldom  are  site-specific  profiles  available  for  transient  or  civil  aircraft  because  there  is 
usually  no  attempt  at  the  Base  to  enforce  standardized  departure  and  approach  profiles. 
Consequently,  the  use  of  "generic"  or  default  profiles  for  each  of  the  transient  aircraft  is  available  if 
site-specific  profiles  are  not  available.  This  information  is  included  in  BASEOPS.  Default 
transient  flight  profile  data  (for  departures  and  arrivals)  exists  for  the  aircraft  listed  in  Table  2.3.  A 
default  civil  aircraft  flight  profile  data  base  exists  (taken  from  the  FAA's  Integrated  Noise  Model 
database,  valid  for  departures  and  arrivals)  for  the  aircraft  listed  in  Table  2.4.  There  are  no  default 
power  profiles  for  any  type  of  closed  pattern  operations,  and  therefore  such  profiles  must  be 
collected.  When  transient  closed  pattern  profiles  are  not  attainable  for  the  Base  of  interest,  the  use 
of  power  profiles  from  other  Bases  where  data  is  available  is  a  last  resort  measure  on  acquiring  the 
power  profiles  of  this  special  class  of  transients. 
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FLIGHT  PROFILE 


Figure  2.10  Example  Flight  Profile  Data  Sheet  -  Departure,  Scott  AFB. 


Table  2.2.  Aircraft  that  can  be  Modeled  in  NOISEMAP. 


MILITARY  AIRCRAFT 
A-3 
A-5 
A-7 
A-37 
AV-8B 
B-52B&C 
B-52H 
C-5A 
C-9 
C-17 
C-20 
C-22 
C-118 
.  C-121 
C-130 
C-130H 
C-135A 
C-137 
C-141 
CH-47C 
E-3A 
F-4 
F-5E 
F-14 
F-16 
F-lOO 
F-102 
F-105 
F-lllA 
F-lllF 
HH-53 
KC-97 
OH-6A 

OTHER  MILITARY 
P-3 
SR-71 
T-29 
T-34 
T-38 
T41 
T-43 
T45 
TR-1 
U4B 
U-21 
UH-13 
YC-15 


A4 

A-6 

A-lOA 

AV-8A 

B-1 

B-52G 

B-57E 

C-7 

C-12 

C-18 

C-21 

C-23 

C-119 

C-123K 

C-130A 

C-131 

C-135B 

C-140 

CH-3C 

CH-54B 

E4 

F-5A&B 
F-8 
F-15 
F-18 
F-101 
F-104G 
F-106 
F-lllD 
FB-111 
KC-10 
KC-135R 
OTHER  HELICOPTER 
OV-10 
S-3A 
T-2C 
T-33 
T-37 
T-39 
T42 
T44 
TH-55A 
U-2 
U-6 
UH-IN 
YC-14 
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Table  2.2.  (continued) 


CIVIL  AIRCRAFT 

INMOl  B-747  (Q) 

INM03  B-747  (N) 

INM06  DC-8-20  (Q) 

INM08  B-720  (Q) 

INMIO  B-707  (N) 

INM12  DC-8-50  (N) 

INM14  DC-8-70  (N) 

INM16  B-707  (QN) 

INM18  CONCORDE 
INM20  DC-10-30 
INM22L-1011 
INM24  B-727  (N) 

INM26  B-727  (N) 

INM28  B-727  (Q) 

INM30  B-727  (Q) 

INM32  B-767 
INM34A-310 
INM36  B-737 
INM38  F-28  MK2 
INM40  DC-9-30  (N) 

INM42  B-737  (N) 

INM44  DC-9- 10  (Q) 

INM46  DC-9-50  (Q) 

INM48  MD-81 
INM50  MD-83 
INM53  COMPOS  BUS  JET 
INM55  LEARJET-25 
INM57  CESSNA  BUS  JET 
INM59  GIIB 
INM61  CL-601 
INM63  ELECTRA 
INM66  CV-580 
TNM68  SHORTS  SD3-30 
INM70  DC-6 
INM72  SAAB-340 
INM74  1-ENG  VAR  PTCH 
INM76  BEECH  BARON 
INM81  HERCULES-380 


1NM02  B-747  (N) 

INM04  B-747  (N) 

INM07  B-707  (Q) 

INM09  B-707  (N) 
1NM11B-720B(N) 

INMl  3  DC-8-60  (N) 
INM15BAE-146 
INM17  DC-8-60  (QN) 
INM19  DC-10-10 
INM21  DC-1040 
INM23L-1011 
INM25  B-727  (N) 

INM27  B-727  (Q) 

INM29  B-727  (Q) 

INM31  A-300 
1NM33  B-767 
INM35  B-737 
INM37BAC-111 
INM39  F-28  MK4 
INM41  DC-9-10  (N) 
INM43  DC-9-30  (Q) 
INM45  B-737  (Q) 

1NM47  B-737  (Q) 

INM49  MD-82 
INM51  B-757 
INM54  LEARJET-35 
INM56  SABER  80 
INM58  CL-600 
INM60  MU-3001 
INM62  ASTRA 
INM65DH-7 
INM67  HS-748 
INM69  DH-6 
INM71  CV-340 
INM73  2-ENG  SM  TPROP 
INM75  1-ENG  HX  PTCH 
1NM77  1-ENG  PISTON 
INM82  727EM7 
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Table  2  3  Transient  Aircraft  that  have  Default  Arrival  and  Departure  Profile  Data  Available  in 

NOISEFILE  6.1. 


A-lOA 

A-37 

A-6 

B-1 

B-52G 

B-57E 

C-12 

C-130A 

C-131 

C-135B 

C-140 

C-17 

C-20 

C-22 

C-5A 

C-9 

E-4 

F-101 

F-104G 

F-106 

F-lllD 

F-14 

F-16 

F-4 

F-5E 

FB-111 

KC-135R 

P-3 

SR-71 

T-2C 

T-34 

T-38 

T-41 

T-43 

T-45 

U-2 

U-6 


A-3 

A-4 

A-7 

B-52B&C 

B-52H 

C-118 

C-130 

C-130H 

C-135A 

C-137 

C-141 

C-18 

C-21 

C-23 

C-7 

E-3A 

F-lOO 

F-102 

F-105 

F-lllA 

F-lllF 

F-15 

F-18 

F-5A&B 

F-8 

KC-10 

OV-10 

S-3A 

T-29 

T-33 

T-37 

T-39 

T-42 

T-44 

TR-1 

U-21 
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Table  2.4.  Civil  Aircraft  that  have  Default  Arrival  and  Departure  Profile  Data  Available  in 

NOISEFILE  6.1. 


INMOl  B-747  (Q) 

INM02  B-747  (N) 

INM03  B-747  (N) 

INM04  B-747  (N) 

INM06  DC-8-20  (Q) 

INM07  B-707  (Q) 

INM08  B-720  (Q) 

INM09  B-707  (N) 

INMIO  B-707  (N) 

INMll  B-720B  (N) 

INM  12  DC-8-50  (N) 

INM  13  DC-8-60  (N) 

INM  14  DC-8-70  (N) 

INM15  BAE-146 

INM16  B-707  (QN) 

INM17  DC-8-60  (QN) 

INM18  CONCORDE 

INM19DC-10-10 

INM20  DC-10-30 

INM21  DC- 10-40 

INM22  L-1011 

INM23  L-1011 

INM24  B-727  (N) 

INM25  B-727  (N) 

INM26  B-727  (N) 

INM27  B-727  (Q) 

INM28  B-727  (Q) 

INM29  B-727  (Q) 

INM30  B-727  (Q) 

INM31  A-300 

INM32  B-767 

INM33  B-767 

INM34  A-310 

INM35  B-737 

INM36  B-737 

INM37  BAC-111 

INM38  F-28  MK2 

INM39  F-28  MK4 

INM40  DC-9-30  (N) 

INM41  DC-9- 10  (N) 

INM42  B-737  (N) 

INM43  DC-9-30  (Q) 

INM44DC-9-10(Q) 

INM45  B-737  (Q) 

INM46  DC-9-50  (Q) 

INM47  B-737  (Q) 

INM48  MD-81 

INM49  MD-82 

INM50  MD-83 

INM51  B-757 

INM53  COMPOS  BUS  JET 

INM54LEARJET-35 

INM55  LEARJET-25 

INM56  SABER  80 

INM57  CESSNA  BUS  JET 

INM58  CL-600 

INM59  GIIB 

INM60  MU-3001 

INM61  CL-601 

INM62  ASTRA 

INM63  ELECTRA 

INM65  DH-7 

INM66CV-580 

INM67  HS-748 

INM68  SHORTS  SD3-30 

INM69  DH-6 

INM70  DC-6 

INM71  CV-340 

INM72  SAAB-340 

INM73  2-ENG  SM  TPROP 

INM74  1-ENG  VAR  PTCH 

INM75  1-ENG  FIX  PTCH 

INM76  BEECH  BARON 

INM77  1-ENG  PISTON 

INM81  HERCULES-380 

INM82  727EM7 

INM83  727EM5 


Notes,  the  prefix  "INM"  as  the  first  part  of  each  of  the  aircraft  listed  above,  refers  to  the  source  of 
the  noise  data  for  these  aircraft:  the  FAA's  Intergrated  Noise  Model  (INM)  database). 

Under  most  circumstances,  these  defaults  are  adequate  for  the  transient  and  civil.  Some  of 
the  transient  aircraft  that  are  available  in  NOISEMAP  do  not  have  default  profiles  described  for 
them.  For  these  aircraft,  flight  profile  information  must  be  collected,  or  a  suitable  replacement 
aircraft,  that  has  data  for  it,  must  be  chosen. 
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Before  any  of  the  remaining  data  are  collected,  it  should  be  determined  whether  or  not 
NOISEMAP  has  noise  data  for  the  various  aircraft.  Therefore,  once  the  list  of  aircraft  names  and 
descriptions  is  completed  (Aircraft  Data  Summary  sheet  -  section  2.3.2),  then  the  BASEOPS 
databases  can  be  consulted.  If  there  are  no  noise  data  in  NOISEFILE  (noise  data  base  for 
NOISEMAP)  for  a  given  aircraft,  then  an  appropriate  substitutions  should  be  made  and  should  be 
noted.  Another  check  must  be  made  for  the  transient  aircraft:  if  a  transient  aircraft  has  NOISEFILE 
data  (Table  2.2)  for  it,  yet  does  not  have  a  default  flight  profile  (is  not  in  Table  2.3),  then  either  a 
substitution  aircraft  must  be  found,  or  the  profile  data  must  be  collected  (refer  to  section  2.3.6). 

If  an  aircraft  substitution  is  required,  i.e.  an  aircraft  does  not  exist  in  NOISEFILE,  for  a 
civil  or  transient  aircraft,  or  there  is  no  default  profile  for  a  given  transient  ,  then  staff  at 
AFCESA/DMPO  can  provide  assistance  in  such  identification,  if  needed.  This  problem  will  occur 
quite  often  with  the  transient  aircraft,  which  are  oftentimes  not  in  NOISEFILE.  Careful  notes 
should  be  taken  of  all  aircraft  substitutions,  so  that  actual  operations  and  lumped  operations 
(operations  after  substitutions  have  been  made)  can  be  determined.  Two  example  approaches  to 
determining  substitution  aircraft  will  be  outlined  below. 

The  first  approach  uses  the  "Air  Traffic  Control"  manual  (prepared  by  the  Air  Traffic 
Operations  Service)  and  the  Jane's  "All  the  World's  Aircraft,"  as  references.  If  an  aircraft  name  is 
not  in  NOISEFILE  (Table  2.2)  then  the  first  action  taken  should  be  to  check  out  the  aircraft  in  the 
Jane's  book.  Determine  alternate  names  (ones  that  may  be  in  NOISEFILE)  and  record  data  on  the 
specifications,  weight/group  class,  and  the  climb  and  decent  rates  of  the  aircraft.  Once  these  are 
determined,  then  Appendix  B  of  the  Air  Traffic  Control  manual  can  be  consulted  to  see  if  there  is 
an  equivalent  military  aircraft  for  the  unknown  civil  aircraft  (or  vice  versa,  depending  on  the 
aircraft),  which  does  exist  in  NOISEFILE.  The  Air  Traffic  Control  manual  classifies  an  aircraft  by 
Manufacturer/Model  and  gives  the  corresponding  civil  and  military  names,  along  with  the  Weight 
Class/Group,  Climb  Rate  and  Descent  Rate.  If,  at  this  point,  there  is  still  no  aircraft  equivalent  that 
can  be  used  in  NOISEMAP,  then  using  a  similar  aircraft  in  the  same  weight/group  class  and  similar 
climb  and  descent  rates  should  be  chosen.  The  most  important  criteria  are  the  weight  class  and  the 
climb  rate  -  chosen  conservatively  (i.e.  a  heavier  aircraft  and  a  lower  climb  rate)  if  an  exact  match  is 
not  available. 

An  alternative  and  conservative  approach  is  to  combine  operations  for  all  aircraft  not  in  the 
transient  or  civil  data  base  and  use  a  noisier  aircraft  to  represent  them  all.  This  breakdown  could  be 
done  within  categories  created  such  as  "miscellaneous  fighter  aircraft,"  "miscellaneous  cargo 
aircraft,"  and  "miscellaneous  trainer  aircraft."  A  substitute  aircraft  for  each  category  can  be 
identified.  Other  reasonable  variations  are  possible. 

For  the  cases  when  flight  profile  data  must  be  prepared,  the  appropriate  information  must 
be  collected  from  the  pilots  who  fly  the  aircraft.  In  the  preparation  of  these  flight  profiles  for  the 
assigned  and  transient  aircraft,  the  following  instructions  should  be  followed,  and  kept  in  mind 
when  interviewing  the  pilots. 

Data  must  be  provided  whenever  there  is  a  significant  change  in  power  setting,  air  speed  or 
climb  rate.  The  intent  is  not  to  show  every  minor  variation  but  only  those  associated  with  action 
points  such  as  liftoff,  level-off,  start  descent,  start  climb,  lower  gear  and  flaps  (for  special  aircraft, 
pitch  out,  etc.)  Changes  (or  action  points)  are  presented  along  with  the  associated  track  distance  at 
which  the  point  is  located.  Note  that  whenever  there  is  a  change  in  the  gear  and  flaps  position, 
there  is  usually  a  change  in  power  setting  and/or  air  speed.  Consequently,  a  new  row  of  data  is 
needed  whenever  the  gear/flaps  position  is  altered  by  the  pilot. 

In  general,  it  is  only  necessary  to  show  reasonable  averages  at  the  action  points.  Variations 
caused  by  individual  pilot  techniques,  differences  due  to  warm  days  versus  cold  days,  or  unusual 
conditions  should  be  filtered  out.  There  is  a  limit  of  10  entries  that  can  be  entered  into  NOISEMAP 
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-  so  select  the  ten  most  cntical  change  points.  The  NOISEMAP  code  uses  a  linear  interpolation 
scheme  for  altitude  within  a  track  segment.  However,  for  airspeed  and  power  setting  ^e  code 
these  changes  are  made  very  quickly  (instantaneously)  at  ea?h  action  pofnt  and  that 

following  tock  segment  while  the  altitude  is  changing  in 
a  linear  fashion.  For  example,  let  us  choose  a  track  distance  that  is  not  an  explicitly  defined  track 

fhe  ^^^t^een  th?  656V  distance  and 

wou  fbe  Qn^  RPM  ■  Vh r  n?  'I  'he  power  setting 

H  K  With  an  OPC  code  of  03,  the  airspeed  would  be  180  knots,  and  the  altitude 

would  be  625,  an  average  of  250  and  1000'.  Keep  in  mind  this  short  example  -  it  is  very 
important  in  understanding  how  NOISEMAP  uses  the  profile  data.  ^  ^ 

nniic  r  power  settings  are  to  be  requested  from  the  pilot  in  the  appropriate 

units  (%  RPM  deg  cm,  etc.)  identified  in  the  OMEGAIO and  OMEGAll  (sound propagation 

afoS^wfth^ the  noisefile  summary  sheets  provided  from  AFCE^SA^IviPO 

along  with  the  BASEOPS  program;  see  Appendix  B  for  the  current  listing  of  the  noisefile 

sh^K  “‘pefer  f  f  units  designated  as  "first  choice"  on  those 

rherlert  Sffnre  e  power  setting  units  for  military  aircraft.  This  table  should  be 

checked  before  collecting  data,  so  that  the  power  setting  data  can  be  collected  correctly  in  the  right 


information,  which,  as  mentioned  before,  is  not  'officially'  listed  on  the  AICUZ 
sheets,  should  be  included  for  each  entry,  on  the  "OPC  code".  Determine  which  OPC  code  is 
appropnate  for  each  segment  of  the  profile.  The  OPC  codes  are  needed  in  applying  the  OMEGA 
computer  pro^ams.  Table  2.6  provides  the  various  choices  of  OPC  codes.  No?  alf  of  these  OPC 
codes  ^e  available  for  each  aircraft;  for  example,  the  C-141  only  has  OPC  code  numbers  03 

no^l  y.'irH  (approach  power),  06  (intermediate  power),  and  12 

cn^J  u  ?  ^  ^I^a^^downs  are  available  for  other  aircraft  in  the  noisefile 

summary  sheets,  see  Appendix  B. 


n  conjunction  with  the  pilot  providing  the  flight 

Th?npr*^'  choice  among  the  several  OPC  codes  is  required  for  each  segment  of  each  flight. 

BASEOPS  and  assist  in  determining  the  appropriate  noise 
levels  for  each  flight  segment.  Please  note  that  flight  segments  are  limited  to  a  maximum  of  10. 


Rules  of  thumb  in  determining  the  OPC  codes  are  as  follows: 


a)  choose  one  of  the  two  codes  that  brackets  the  power  setting  you  have  for  the  flight 
segment,  unless  the  choice  of  those  two  are  not  at  all  reasonable  based  on  the  guide 
words  afterburner,  takeoff,"  "approach,"  etc.  ^ 


b)  the  ckag  configuration  of  the  aircraft  is  important  also  and  should  be  matched  with  the 
cnoices.  Generally,  the  flaps  and  gear  are  down  on  takeoff  and  approach  and  up  during 
cruise  power.  Try  to  match  one  or  both  of  the  choices  in  (a)  with  the  position  of  the  ge;5 
and  flaps;  i.e.,  drag  or  no  drag  configuration. 

c)  during  final  approach,  the  "APPROACH"  choice  should  be  made. 

d)  during  afterburner  operation,  the  "AB"  choice  should  always  be  made. 


‘he  appropriate  OPC  codes.  Furthermore,  BASEOPS 
d^s  not  provide  a  easy  checkable  output  file  for  the  input  OPC  codes.  Any  questions  concerning 

NOISEMAP  does  check  for  ^trapolanon  errors  in  the  users  choice  of  OPC  codes,  but  this  is  not  a 
complete  check  for  incorrect  OPC  codes. 


Table  2.5.  List  of  Power  Setting  Units  For  Military  Aircraft. 


Aircraft 

Power  settine  units 
First  Second 

A-3 

%  RPM 

A-4 

%  RPM 

EPR 

A-5 

%RPM 

A-6 

%  RPM 

EPR 

A-7 

%  RPM 

A-lOA 

NF  • 

CTIT 

A-37 

%  RPM 

B-1 

%RPM 

CEGT 

B-52B&C 

%  RPM 

EPR 

B-52G 

%RPM 

EPR 

B-52H 

LBS/HR 

EPR 

B-57E 

%RPM 

FB-111 

%  RPM 

C-5A 

EPR 

%NC 

C-7 

INHG 

RPM 

C-9 

EPR 

KC-10 

%N1 

%N2 

C-12 

%RPM 

YC-14 

NF 

YC-15 

EPR 

%NF 

C-17 

LBS 

C-18 

EPR 

%  RPM 

C-20 

LBS 

C-21 

%  RPM 

CEGT 

C-22 

LBS 

C-23 

%RPM 

KC-97 

INHG 

RPM 

C-118 

INHG 

RPM 

C-119 

INHG 

RPM 

C-121 

INHG 

RPM 

C-123K 

RPM 

INHG 

C-130 

CTIT 

IN-LBS 

C-130A 

CTIT 

IN-LBS 

C-130H 

CTIT 

IN-LBS 

C-131 

INHG 

RPM 

C-135A 

%  RPM 

EPR 

C-135B 

%  RPM 

EPR 

KC-135R 

%N1 

CEGT 

C-137 

LBS 

C-140 

%  RPM 

EPR 

C-141 

%  RPM 

EPR 

E-3A 

EPR 

E4 

LBS 

F-4 

%  RPM 

F-5A&B 

%  RPM 

F-5E 

%  RPM 

PnwPT  setting  units 

Aircraft  _ First _  Second 


F-8 

%  RPM 

F-14 

%RPM 

F-15 

%RPM 

F-16 

%RPM 

CTIT 

F-18 

%NC 

LBS/HR 

F-lOO 

%RPM 

EPR 

F-101 

%RPM 

EPR 

F-I02 

%RPM 

F-I04G 

%RPM 

F-105 

%RPM 

EPR 

F-106 

%RPM 

F-lllA 

%RPM 

F-IllD 

%RPM 

F-lllF 

%RPM 

UH-IN 

N/A 

CH-3C 

N/A 

OH-6A 

N/A 

UH-13 

N/A 

CH-47C 

N/A 

HH-53 

N/A 

CH-54B 

N/A 

TH-55A 

N/A 

P-3 

ESHP 

TR-1 

%RPM 

SR-71 

%RPM 

S-3A 

EPR 

%  RPM 

T-2C 

%  RPM 

T-29 

INHG 

%  RPM 

T-33 

%  RPM 

T-34 

%  RPM 

T-37 

%  RPM 

T-38 

%RPM 

T-39 

%  RPM 

EPR 

T41 

%RPM 

T42 

%RPM 

T43 

EPR 

T-44 

%  RPM 

T45 

LBS 

U-2 

%  RPM 

U4B 

INHG 

U-6 

%  RPM 

U-21 

%  RPM 

AV-8A 

%  RPM 

AV-8B 

%  RPM 

OV-10 

%  RPM 

EPR 

OTHER  MIL 

%  RPM 
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Table  2.6  Available  OPC  Codes. 


OPC  Code 


POWER  SETTING  NAME 


01 

AFTERBURNER  POWER 

02 

TAKEOFF  -  WET 

03 

TAKEOFF  POWER 

04 

CRUISE  POWER 

05 

APPROACH  POWER 

06 

INTERMEDIATE  POWER 

08 

TAKEOFF  WITH  JETS 

09 

APPROACH  WITH  JETS 

11 

MAX  RATED  THRUST 

12 

NORMAL  RATED  THRUST 

13 

TRAFFIC  PATTERN 

14 

INTERMED  PWR.  (MIL) 

When  preparing  the  different  types  of  flight  profiles  (departure,  arrival,  and  closed 
pattern  flight  profiles),  some  special  considerations  apply. 

DEPARTURES 

When  preparing  the  departure  flight  profiles,  the  following  should  be  kept  in  mind: 

a)  The  first  entry  on  the  form  or  sketch  should  be  at  a  track  distance  of  0  (the  point  of  brake 

release  is  assumed  to  be  at  the  approach  end  of  the  runway  for  departures).  (BASEOPS 
has  an  option  to  offset  each  departure  by  a  fixed  number  of  feet  from  threshold 

b)  The  second  entry  should  be  the  point  of  liftoff. 

c)  If  an  afterburner  is  used,  the  afterburner  cutoff  point  must  be  shown. 

d)  Identifying  the  point  where  a  constant  climb  speed  is  established. 

e)  If  a  level-off  altitude  is  reached,  indicate  so  by  writing  the  level-off  altitude  and  the  cruise 

power  and  air  speed. 

f)  The  second  to  last  line  entry  should  take  the  aircraft  up  to  its  maximum  altitude.  The 

maximum  altitude  will,  hopefully,  be  high  enough  that  activities  of  the  aircraft  above  that 
level  will  have  no  effect  on  the  contours.  Such  critical  altitudes  are  very  much  aircraft 
dependent,  but  as  a  general  rule,  activity  above  5000  feet  AGL  should  contribute  a 
negligible  amount  to  the  contours.  If  the  maximum  altitude  is  less  than  5000  feet  AGL, 
then  the  completeness  of  the  collected  data  may  be  questioned. 

g)  The  NOISEMAP  program  is  limited  to  no  more  than  10  rows  of  data  (10  segments)  and 

the  last  entry  must  be  carried  out  to  track  distance  of  200,000  ft. 


Figure  2. 10  is  a  typical  departure  flight  profile.  Note,  at  a  track  distance  of  3,500  feet,  the 
altitude  is  0,  and  this  marks  the  liftoff  point.  For  this  departure  profile,  the  level-off  point  is  not 
reached  until  15,064  feet  from  brake  release,  as  marked. 

ARRIVALS 

The  same  types  of  data  required  for  departures  are  also  required  for  arrivals.  However,  the 
NOISEMAP  computer  code  is  set  up  in  a  different  manner  for  accepting  data  for  approaches.  The 
first  entry  of  data  (at  a  track  distance  of  0)  is  the  last  part  of  the  approach.  The  data  should  include: 

a)  the  last  line  entry  should  be  at  a  track  distance  of  200,000  feet  and  should  have  the  aircraft 

at  its  maximum  altitude,  which,  usually,  is  no  lower  than  5,000  feet.  If  the  maximum 
altitude  is  lower  than  5,000  feet,  then  the  accuracy  of  the  information  should  be 
questioned. 

b)  the  second  to  last  line  entry  will  be  the  beginning  of  the  descent  of  the  aircraft  from  its 

maximum  altitude. 

c)  the  descent  profile  should  show  the  aircraft  continuing  to  lower  its  altitude.  For  each 

altitude  presented,  the  average  power  and  airspeed  at  that  altitude  should  be  included  as 
well. 

d)  the  second  line  entry  often  indicates  the  beginning  of  the  final  approach  profile.  Air  speed 

and  power  setting  should  be  the  same  as  in  the  first  line.  However,  for  radar  patterns, 
the  final  approach  may  take  2-3  entries  to  be  accurately  described. 

e)  for  the  first  line  entry,  the  altitude  is  usually  taken  as  50  feet  above  ground  level  and  the 

track  distance  is  always  zero.  Use  the  Approach  OPC  (setting  #  05)  for  power  setting, 
and  a  non-zero  airspeed. 

Figure  2.1 1  shows  how  a  typical  approach  flight  profiles  might  appear.  Note  the  airspeed 
and  the  altitude  are  non-zero  at  the  track  distance  of  zero,  because  the  aircraft  is  right  above  the 
approach  end  of  the  runway  (where  the  track  distance  for  approaches  is  zero)  and  not  on  the 
ground.  Height  above  threshold  is  usually  taken  to  be  about  50  feet. 

CLOSED  PATTERNS 

Instructions  for  filling  out  the  closed  pattern  flight  profile  data  sheets  follow  a  combination 
of  those  given  for  departures  and  approaches  since  a  closed  pattern  is  really  made  up  of  one 
departure  and  one  approach.  A  typical  closed  pattern  is  made  up  of  the  five  following  parts: 

a)  departure:  A  takeoff  profile  begins  the  closed  pattern.  Altitude  will  vary  according  to  the 

type  of  pattern  being  flown,  but  in  general  it  is  considered  to  be  on  or  very  close  to  the 
ground.  (Approximately  points  A-B  on  Figure  2.8). 

b)  climb:  The  climb  profile  is  next.  The  altitude  will  be  increasing.  (See  points  B-C  on 

Figure  2.8). 

c)  downwind:  The  downwind  leg  profile  is  next.  The  altitude  is  usually  constant.  (See 

points  G-7  on  Figure  2.8). 


FLIGHT  PROFILE 


Figure  2. 1 1  Example  Flight  Profile  Data  Sheet  -  Arrival,  Scott  AFB. 
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d)  base:  The  base  leg  profile  is  next  with  the  altitude  decreasing  as  the  leg  enters  the  final 

turn.  Large  aircraft  turn  sooner  and  reduce  their  altitude  earlier.  Smaller  fighter  aircraft 
turn  later  and  reduce  altitude  later  in  the  flight  because  they  can  negotiate  a  turn  more 
quickly.  Instrument  patterns  usually  have  a  dogleg  section  just  before  the  final 
approach. 

e)  final  approach:  The  final  segment  is  the  final  approach  profile  with  the  altitude  ending  at 

approximately  50  ft.  (See  points  3-1  on  Figure  2.8). 

More  than  one  data  entry  can  be  assigned  to  each  of  the  above  flight  segments.  Figure  2.12 
shows  what  a  typical  flight  profile  might  look  like  for  a  profile  representing  a  closed  pattern.  Note 
that  the  critical  points  are  noted  on  the  flight  profile  sheet.  The  power  setting,  airspeed,  and  OPC 
code  on  the  last  entry  should  be  the  exact  same  as  on  the  first  entry,  since  these  represent  the  same 
point  along  the  track.  Limiting  the  number  of  entries  to  10  can  be  difficult,  especially  for 
describing  profiles  for  closed  patterns. 

Closed  pattern  tracks  can,  in  certain  cases,  affect  the  noise  contours  markedly.  Take,  for 
example,  a  Base  with  many  operations  that  are  touch-and-go  multiple  approaches  (a  form  of  closed 
patterns).  When  an  aircr^t  is  climbing  to  pattern  altitude,  a  high  power  setting  is  used  until  the 
altitude  level-off  point.  Many  times,  the  65  dB  contour  will  not  close  until  the  level  off  point  is 
reached  where  the  power  is  reduced.  Even  though  the  contours  generally  close  at  the  level  off 
point,  it  is  necessary  to  fairly  accurately  locate  the  remainder  of  the  pattern  tracks  in  order  to  (a) 
maintain  the  credibility  of  the  data,  and  (b)  recognize  the  additive  nature  of  noise  exposure. 
Concerning  (b),  one  pattern  alone  may  not  be  responsible  for  the  presence  of  a  65  dB  contour  in 
the  vicinity  of  the  airfield.  However,  its  contribution  plus  those  of  other  patterns,  approaches,  and 
departures  may  lead  to  noise  levels  above  65  dB  due  to  the  additive  nature  of  the  noise  exposure. 

Critical  altitude  action  points  for  a  closed  pattern  are  often  referenced  with  respect  to  the 
start  of  a  turn  or  the  roll-out  point  of  a  turn.  Enough  information  should  be  provided  that  the  track 
distances  of  critical  points  can  be  referenced  to  the  approach  end  of  the  runway  (where  the  track 
distance  is  zero). 

2.3.7.  Engine  Ground  Run-Up  Locations 

Engine  maintenance  is  a  source  of  noise  that  can  be  significant.  The  areas  affected  are  close 
to  locations  where  engine  maintenance  are  performed.  In  order  to  predict  the  contributions  of 
ground  run-up  activities,  two  types  of  data  need  to  be  acquired.  The  first  are  "ground  run-up 
locations"  in  which  the  location  of  the  run-up  area,  and  orientation  of  the  aircraft  is  provided.  The 
second  set  of  data,  "ground  run-up  summary,"  include  the  duration  of  each  runup  as  a  function  of 
power  setting  and  the  number  of  operations  (daytime  and  nighttime). 

Figure  2.13  is  an  example  of  the  Ground  Runup  Locations  AICUZ  sheet  which  includes 
data  for  each  location  (e.g.,  test  cell,  trim  pad.  Hush  House,  etc)  where  runup  activities  are 
performed.  The  location  of  each  of  these  run-up  pads  should  be  recorded  in  latitude  and  longitude 
(North  and  West)  or  in  temis  of  distances  from  the  reference  runway  end  point.  Provide  a  name 
for  each  pad  so  used  and  assign  it  an  alphanumeric  character  identification  of  no  more  than  four 
digits/letters.  Also,  record  the  average  magnetic  heading  (in  degrees)  for  the  air  intake  of  the 
engine.  The  locations  of  ground  run-up  activities  should  also  be  marked  on  a  C-tab  map  of  the 
Base  to  be  included  with  the  data  package  to  be  sent  to  the  MAJCOM  and  AFCESA/DMPO. 

The  Base  Civil  Engineer  office  usually  has  good  detailed  maps  of  the  run-up  area  on  which 
the  pads  are  located  (or  can  be  identified)  and  the  direction  of  the  nose  of  the  aircraft  can  be  drawn 
for  each  run-up  pad. 
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_ FLIGHT  PROFILE _ 

A/C  TYPE :  USED  ON  TRACKS  !14C1.32C1 


DISTANCE 

ALTITUDE 

(AGL) 

POWER 

(%  RPM) 

AIR 

SPEED 

(KIAS) 

OPC 

0 

0 

85% 

200 

05 

6561 

1000 

60% 

180 

06 

7561 

1500 

64% 

170 

06 

1200C 

1500 

55% 

165 

03 

176645 

1500 

64% 

130 

03 

205352 

1200 

30% 

120 

03 

253353 

50 

85% 

200 

05 

Figure  2.12  Example  Flight  Profile  Data  Sheet  -  Closed  Pattern,  Scott  AFB. 

11-43 


■  SCOTT AFB 


GROUND  RUNUP  LOCATIONS 


PAD 

COORDINATES* 

HEADING 

IDENT. 

LAT 

LON 

A4 

38®  32’ 21.9" 

89°  51 ’33.2" 

270° 

A6 

38°  32’ 23.1" 

89°  51 ’31" 

270° 

A7 

38°  32'  24.2" 

89°  51 ’.30" 

270° 

A10 

38°  32'  26.3" 

89°  50'  26.9" 

270° 

A12 

38°  32’  27.4" 

89°  50’  25.1" 

270° 

*Or  use  distances  (X  and  Y)  from  the  reference  runway  endpoint  where  X  is  the  runway  and  Y  is 
perpendicular  to  the  runway.  _ _ 

Figure  2.13  Example  Ground  Runup  Locations,  Scott  AFB. 
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2.3.8.  Engine  Ground  Run-Up  Summary 


For  the  Engine  Ground  Run-Up  Summary  sheet,  record  the  aircraft  name  (including 
aircraft  engine)  and  whether  or  not  the  noise  is  suppressed.  Figure  2.14  is  an  example  of  the 
Engine  Ground  Runup  Summary  AICUZ  sheet  for  Scott  AFB.  The  information  recorded  on  this 
sheet  should  include  the  following: 

a)  A  four  alphanumeric  character  runup  pad  location  identifier  (LOCATION  IDENT.)  -  as 
specified  in  the  Engine  Ground  Run-up  Locations  sheet. 

b)  Type  (or  number)  of  the  aircraft  or  the  aircraft  engine  (TYPE  -  No.  AIRCRAFT 
ENGINE) 

c)  Runup  profile  data  which  includes  the  duration  for  each  power  setting  identified,  the 
number  of  operations  per  day  and  night,  and  whether  or  not  an  afterburner  is  used. 

d)  If  any  type  of  SUPPRESSION  is  used,  identify  the  type  of  suppression.  Use  the  grade 
designation  of  the  suppressor  only  if  the  suppressor  cannot  be  located  in  the  BASEOPS 
list.  If  the  suppressor  is  not  in  the  BASEOPS  lists,  then  determine  whether  the 
suppression  device  is  of  Grade  1  (most  suppression).  Grade  2,  or  Grade  3  (least 
suppression).  Grade  3  suppression  devices  are  no  longer  manufactured.  The 
identification  of  the  grade  for  a  particular  suppressor  is  dependent  upon  the  manufacturer 
and  the  design  specifications  for  that  suppressor.  Such  data  may  be  available  from  the 
MCP  (Military  Construction  Program)  codes  used  in  the  design  of  the  building.  Do  not 
model  a  suppressed  runup  as  unsuppressed. 

e)  TYPE  RUNUP. 

0  REMARKS  about  the  runup  operations 

A  visit  to  the  Engine  Shop(s)  that  handle  engine  maintenance  should  provide  the  data 
required  by  the  AICUZ  sheets  involving  ground  run-up.  Visit  the  Chief  of  the  Engine  Shop  and 
explain  that  in-frame  and  out-of-firame  engine  testing  information  is  needed  and  a  map  provided  as 
to  where  all  the  run-up  operations  occur.  The  data  collector  will  generally  have  to  go  over  each  line 
on  the  AICUZ  forms  with  the  Chief,  provide  him  with  sample  forms  filled  out  (perhaps  from  this 
Handbook)  and  allow  him  time  to  estimate  the  data  for  his  Base.  Once  received,  the  data  collector 
should  go  over  the  collected  data  with  the  Chief  to  be  sure  that  it  all  looks  reasonable  and  that  no 
data  have  been  left  out.  Make  sure  that  suppressors  have  been  identified,  all  data  are  on  a  per  day 
(not  on  a  per  month  basis),  and  all  run-up  data  for  all  aircraft  are  included.  Usually,  test  cells  have 
their  own  crew  and  those  individuals  should  be  consulted  concerning  run-ups  in  those  cells. 

Any  questions  on  the  determination  of  the  data  collection  procedure  for  ground  run-up  and 
the  integration  of  that  data  into  BASEOPS  should  be  passed  on  to  AFCESA/DMPO. 

2.3.9.  Collection  of  Data  for  Helicopter  Operations 

Occasionally,  at  Air  Force  Bases,  a  helicopter  unit  is  stationed  adjacent  to  the  Air  Base.  A 
visit  to  the  helicopter  unit  (usually  Army  Reserves  and  usually  off-site)  is  required  to  fill  out  the 
AICUZ  sheets  for  these  flying  activities.  Data  collection  for  helicopter  operations  follows  that  of 
the  fixed-wing  aircraft  in  which  the  daily  operations  sheets,  the  flight  track  sheets,  flight  profiles, 
and  the  flight  track  inventory  sheets  need  to  be  completed.  Be  sure  to  bring  along  the  OMEGAIO 
sheets  which  identify  the  helicopters  that  are  included  in  NOISEFILE  and  also  identify  which 
parameters  that  need  to  be  defined  (mainly  air  speed)  as  part  of  the  power  profiles.  Information  on 
the  daily  variation  of  activity  should  be  acquired  in  order  to  assist  in  the  average  busy  day 
determination  —  even  though  helicopters  seldom  add  a  significant  noise  contribution  to  the 
contours. 
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LOCATION 

IDENT. 


A4 


TYPE  RUNUP: 
REMARKS: 


ENGINE  GROUND  RUNUP  SUMMARY 


AIRCRAFT  POWER 
ENGINE  (EPR) 


C-9  1.911 


MAINTENANCE 


TYPE  RUNUP:  CRACKED  INLET 

REMARKS: 


NUMBER  RUNUPS  PER  PD. 

0701-2200 

2201-0700 

2 

0 

A/B 


SUPPRESSION: 


A/B 


SUPPRESSION: 


IN  SEC. 
PER  RUN 


29.954 


.882 

2 

0 

82.949 

1.89 

2 

0 

29.954 

2.09 

1 

0 

11.521 

TYPE  RUNUP: 
REMARKS: 


A/B 


SUPPRESSION: 


Figure  2.14  Example  Engine  Ground  Runup  Summary,  Scott  AFB, 
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Their  helicopter  pad  can  be  close  enough  to  the  runways  that  the  possibility  exists  that  the 
noise  of  their  flights  can  add  to  the  DNL  level  of  the  fixed-wing  aircraft.  That  is  not  usually  the 
case  but  if  the  number  of  helicopter  operations  is  large  compared  to  the  fixed-wing  operations, 
there  may  be  some  significant  contribution.  It  is  Air  Force  policy  that  NOISEMAP  be  used  in 
modeling  the  contribution  of  helicopter  noise  to  the  cumulative  noise  levels  due  to  the  fixed-wing 
military  aircraft. 

In  computerizing  the  data  using  BASEOPS,  there  are  currently  only  7  types  of  helicopters 
in  the  OMEGA  10  data  base.  Call  AFCESA/DMPO  for  instructions  for  helicopters  different  from 
those  7  types.  It  is  likely  that  the  helicopter  in  the  data  base  most  similar  to  the  one  to  be  entered 
into  BASEOPS  will  be  identified  as  a  substitute. 

2,3.10.  Choice  of  Temperature  and  Relative  Humidity  for  ATCT  JZ  Computer  Runs 

A  single  value  of  temperature  and  humidity  needs  to  be  input  into  BASEOPS  in  order  to 
run  the  NOISEMAP  program.  Default  values  for  a  "standard  day"  (59  deg  F,  70%  relative 
humidity)  are  contained  in  BASEOPS.  As  discussed  earlier,  the  temperature  and  relative  humidity 
should  be  placed  on  the  Installation  Operational  Data  sheet,  see  Figure  2.1.  The  procedure  for 
determining  "stodard  day"  temperature  and  relative  humidity  values  for  a  specific  location  for  the 
purpose  of  obtaining  AICUZ  noise  contours  with  NOISEMAP  is  given  as  follows; 

a)  Determine  the  average  monthly  temperature  and  relative  humidity  for  each  month  from 

such  sources  as  the  Air  Weather  Service  Climatic  Briefs  or  Local  Climatological  Data 
Summaries  for  the  weather  station  at  the  installation. 

b)  Determine  the  air  absorption  coefficient  for  the  1000  Hz  1/3  octave  band  from  the  attached 

figure  (Figure  2.15)  and  rank  the  absorption  coefficients  in  ascending  order  from 
smallest  to  largest  absolute  values. 

c)  Select  the  sixth  smallest  value  of  absorption  coefficient  and  use  the  temperature  and  relative 

humidity  corresponding  to  this  value  for  generation  of  AICUZ  noise  contours. 

Where  not  given  directly,  monthly  average  values  should  be  the  arithmetic  average  of  the 
mean  daily  maximum"  and  "mean  daily  minimum"  temperatures,  and  the  arithmetic  average  of  the 
highest  and  lowest  relative  humidity  values  listed  for  the  month. 

Table  2.7  is  an  example  of  the  temperatures,  humidities  and  the  corresponding  absoiption 
coefficient  (from  Figure  2.15)  for  the  Scott  AFB.  Note,  that  the  month  of  December  has  the  sixth 
smallest  value  of  the  absorption  coefficient.  Therefore,  the  temperature  (34.8‘>F)  and  humidity 
(73.25%)  for  December  should  be  used  for  this  case. 


2.4.  Example  AICUZ  Data  Package  -  Scott  AFB 

Appendix  C  shows  a  complete  AICUZ  data  package  with  a  modified  version  (for  purposes 
of  illustration)  of  the  existing  situation  (in  1990)  for  Scott  Air  Force  Base  and  proposed 
International  Airport.  Some  aspects  of  the  Scott  AFB  AICUZ  data  package  have  already  be 
presented  throughout  Section  2.3,  yet  some  instructional  aspects  have  not  been  presented.  For 
clarity,  an  outline  of  problems  encountered  in  collecting  the  data  and  helpful  lessons  learned  in  this 
case  study  will  be  provided  here. 

The  first  observation  about  the  AICUZ  data  package  for  Scott  AFB,  is  the  large  number  of 
AICUZ  sheets.  This  corresponds  to  the  level  of  detail  that  is  required  in  order  to  account  for  all  of 
the  aircraft  that  fly,  the  various  tracks  that  they  fly,  and  the  various  ways  in  which  they  fly. 
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Figure  2.15  Atmospheric  Absorption  as  a  Function  of  Temperature  and  Relative  Humidity  in  dB 
per  1000  feet  —  at  1000  Hz  Frequency. 
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Table  2.7 


Temperature,  Relative  Humidity  and  Absorption  Coefficients  for 
Scott  AFB. 


Month 

Temperature 
(Degrees  F) 

Humidity 

(%) 

Absorption 

Coefficients 

January 

31.9 

69.25 

1.85 

February 

34.7 

65.25 

March 

42.6 

64.5 

1.49 

April 

54.9 

1.45 

May 

64.2 

64.5 

1.57 

June 

74.1 

1.74 

July 

1  78.1 

1.80 

76.8 

68.5 

^  1.77 

69.5 

1.65 

October 

58.4 

1.47 

November 

44.1 

70.0 

1.39 

December 

34.8 

73.25 

1.63 
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3i  BASEOPS,  the  Master  Control  Module,  and  NMPLOT 


3.1.  Introduction  to  BASEOPS 

The  Air  Force  under  contract  developed  a  preprocepor  for  the  ^OISEMAP  program,  due 
to  the  cryptic  nature  of  NOISEMAP's  input  format  This 

designed  to  operate  on  an  IBM  PC,  prompts  the  user  for  necessary  ^9 ’ 

die  Ler  is  no  longer  required  to  master  the  complicated  ^ata  representation  scheme 
NOISEMAP  input  deck.  After  the  data  has  been  entered  using  BASEOPS,  the  proper  files  are 
created  and  sent  to  AFCESA/DMPO.  BASEOPS'  is  currently  at  version  3.01 . 


3.2.  Use  of  BASEOPS  Version  3.01 

If  Questions  arise  in  the  use  of  the  BASEOPS  program,  the  user  should  consult  the 

BASEOPS  users  Manual  (Ref  1)  eniitled  "Air  rT 

Around  Airbases:  Airbase  Operations  Program  (BASEOPS  3.W)  ^’daPb’ 

Mohlman,  H.T.,  AAMRL-TR-90-XX  ( This  report  can  be  obtained  from  AAMRL/BBE,  WPAPB, 

Ohio  45433-6573). 

The  user  may  wish  to  inspect  Figures  3.1  and  3.2.  Figure  3.1  gives  the  suggested  order  in 
which  data  should  be  entered  into  BASEOPS.  Note  that  much  of  this  ordenng  is  mandatory.  For 
example  when  entering  a  runup  profile,  the  user  is  required  to  supply  that  name  of  ^ 
entered  ninup  pad  Thus,  for  simplicity’s  sake,  all  runup  pads  should  be  entered  into  ^ ASEO  ^S 
before  any  nmSp  profiles  are  entered.  Figure  3.2  is  a  map  which  can  be  used  to 
die  multilLel  window  structure  of  BASEOPS.  Each  box  represents  a  separate  window  of  actions 

from  which  the  user  may  choose. 

The  maioritv  of  BASEOPS'  input  screens  are  self-explanatory.  The  user  simply  types  in 
,he  requ”S and  presses  fhe  return  key.  Linle  diseussion  wdl  ^  ma^  ^ 
of  the  orosram  since  the  above  mentioned  programmer  s  manual  can  be  consulted  “ 

^ise  Sd  ;  hst  of  steps  will  be  presented,  outlining  the  general  flow  of  events  in  the  creation 

of  a  Noisemap-ready  input  file. 

AI  Create  a  list  of  every  unique  flight  track  at  the  airport  of  interest,  and  give  each  an 
exclusive  4  chSSr  alphanumeric  co3e.  Fo®r  example,  the  f.rst  departure  defined  on  a  gtven 
runwav  (Runway  16  for  this  example)  would  be  given  a  code  such  as  1601.  The  16  in  *e  code 
refers  m  the  runway,  the  D1  in  the  code  refers  to  the  first  departure  defined.  An  amval  would  use 
Ae  let  er  A  md  a  closed  pattern  would  use  the  letter  C.  It  should  be  noted  that  this  and  the  next 
step  are  not  part  of  the  actual  use  of  the  preprocessor.  Th&y  are  simply  prelimm^  steps  which  t  e 
authors  of  this  chapter  have  found  necessary  in  order  to  effectively  use  BASEOPS. 

B)  Repeat  step  A  for  every  unique  aircraft  operation.  However,  like  tracks  should  be 
named  thl  same.  An  aircraft  operation  is  a  luultiple  occuraence  of  ^ 

arrival  on  a  particular  runway,  with  a  particular  flight  track  and  flight  pro  .  p 
on  the  AICUZ  Flight  Inventory  sheets. 

C)  Start  the  preprocessor  by  typing  ’BASEOPS’  and  pressing  return.  You  will  be 
prompted  to  enter  the  8  character  name  of  the  case  with  which  you  wish  to  work. 
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When  creating  a  new  case,  you  will  be  required  to  define  a  new  8  character  name  in  the 
following  manner.  The  first  2  characters  should  be  the  base  symbol,  the  third  and  forth  characters 
should  be  the  year  of  the  study  and  the  last  four  characters  are  alphanumeric  identifiers  that  the 
BASEOPS  user(s)  would  choose  on  their  own  to  help  identify  the  case.  The  8  character  name  of 
HL890001  will  be  used  as  an  example.  The  first  2  characters  HL  are  the  base  symbol  for 
Holloman  A.F.B.,  the  third  and  forth  characters,  89,  are  for  the  year  1989  and  the  last  four 
characters  0001  are  for  first  study  done  (note  that  the  designation  is  totally  up  to  the  user  of 
BASEOPS). 

By  default,  BASEOPS  3.01  will  store  data  files  on  floppy  disk  drive  A.  However,  this  can 
be  changed  by  modifying  line  2  of  the  file  BASEOPSG.DAT.  For  example,  to  modify  the  file  for 
use  with  the  program  residing  on  drive  C:  (typical  IBM  Hard  drive)  and  the  files  written  out  to 
floppy  drive  A:  the  BASEOPSG.DAT  file  would  look  as  follows: 

BASEOPS  Data  file  version  3.01 
A: 

C: 


ENTER: 

1 .  General  Airfield  Data 

2.  Runways 

3.  Navigational  Aids 

4.  Specific  Test  Locations 

5.  Flight  Tracks 

6.  Flight  Profiles  by  Aircraft 

i)  Based  Aircraft 

ii)  Transient  Aircraft 

iii)  Civilian  Aircraft 

7.  Runup  Pads 

8.  Runup  Profiles 

9.  Print  Summary 

10.  Create  NOISEMAP  file 

Figure  3. 1  BASEOPS  3.01  Suggested  Data  Entry  Procedure. 


11-51 


Figure  3.2.  BASEOPS  3.01  Program  Flow 


When  creating  a  new  case,  you  will  be  required  to  define  a  new  8  character  name  in  the 
following  manner.  The  first  2  characters  should  be  the  base  symbol,  the  third  and  forth  characters 
should  be  the  year  of  the  study  and  the  last  four  characters  are  alphanumeric  identifiers  that  the 
BASEOPS  user(s)  would  choose  on  their  own  to  help  identify  the  case.  The  8  character  name  of 
HL890001  will  be  used  as  an  example.  The  first  2  characters  HL  are  the  base  symbol  for 
Holloman  A.F.B.,  the  third  and  forth  characters,  89,  are  for  the  year  1989  and  the  last  four 
characters  0001  are  for  first  study  done  (note  that  the  designation  is  totally  up  to  the  user  of 
BASEOPS). 
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flopp™ drive  AMtea«EOp|G.DATlle °“‘ °° 

BASEOPS  Data  file  version  3.01 
A: 

C: 

1  and  pressing  the  return  key.  ThenldS^Sdr  Genert°AMeId  Da^a'Tnd^ 

entering  all  pertinent  information  about  the  lajom  of  ThrS  Edit  Runways', 

screens.  Again,  these  screens  are  for  the  most  pm  setfVxpI^a^^^^ 

other  basia  use  1?S  a  2  S'day  California,  al! 

points  (Scate ‘Xre  NOT  WMi”p ’’“tf  Lo<;«ions,  to  add  specific 

r£rSH?'"!'-wr~^ 

the  Angle  column.  Right  turns  are  positive,  while  left  turns  am  negadve.  For  exfmpTe,  tL  flTgS 
track  ot  a  plane  departing  straight  out  for  22,000  ft  and  then  turning  left  Q0°  at  a  rinnn  ft  ra^i  o  a 

c^ombSonT*  follorg'sIglSen^disl^c^TrS/l^^^ 

22000  0 

4000  -90 

300000  0 

These  tracks  should  be  viewed  on  the  screen  after  each  is  input  for  visual  verification. 

new  flight  Dromrfor  'eaih^iS^  Profiles'  from  the  Aircraft  Operations  Data  Menu,  and  enter  a 
new  uigni  proriie  tor  each  unique  aircraft  operation.  The  Flight  Pmfilp  m  ic  tta«  a  iI« 

'''hich  was  assigned  to  this  profile  is  step  B  above.  When  entering  the  Aircraft 
Emc,  type  List  to  view  an  inventory  of  allowable  choices  The  'Fliaht  Tror*ir  tt  r 

Occasionally  the  aircraft  you  desire  to  model  will  not  be  oresent  in  thp  KOTQPXytAD  ri  . 
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Internal  to  BASEOPS  is  a  library  of  default  profiles  for  many  transient  ^ 

pnrounter  Departure  and  approach  profiles  (power  settings,  air  speeds,  altitudes,  and  tracK 
distances)  are  provided  for  a  "typical"  takeoff  and  landing  for  each  transient  aircraft  in  the  i  . 
Such  profiles  are  to  be  used  as  a  last  resort  if  the  user  cannot  determine  such  profiles  from  pilo 
who  frequent  the  Base.  The  BASEOPS  user  should  consult  with  (a)  the  Air  Control  Tower  and 
niloK  at  the  Base  knowledgeable  in  transient  activities  to  determine  whether  some  modificado 
if  the  to  pS  account  for  any  local  flying  constraints  at  the  sue.  If  some 

uiiskit  Sft  do  at  the  Base,  then  the  flight  profiles  for  those  operattons  are  sue- 

specific  and  should  be  part  of  the  AICUZ  data  collectton  acnvities. 

A  supporting  document  for  the  BASEOPS  user  involves  the  ®a‘ment  of  d^ian  ato 
noise.  Although  civilian  aircraft  are  usually  not  major  noise  emitters  at  m  A'' 
nerp-scarv  to  include  the  operations  of  such  aircraft  as  the  Boeing  707,  Lear  Jet,  etc.  i 
docuS^  supplies  the  user  with  standard  power  settings,  air  speeds,  altitudes, 
fS^urSd  approaches  of  those  aircraft.  These  data  are  identical  to  the  profiles  used  in  the 

FAA’s  INM  (Integrated  Noise  Model)  data  base  and  have  been  ^ 

--n..  The  program  ^11  cl«cW*e  ato 
is  Transient’  or  'Civil'  and  load  the  proper  altitude/power/airspeed  profile  for  that  aircraft  takeott 
or  landing. 

G)  Return  to  the  Main  menu  and  select  'Enter  Aircraft  Ground  Runup  Data  from  the 
li„  of  choices  Sose  'Edit  Runup  Pad  Locations',  and  enter  each  runup  pad.  manually 
tSo?ding  thfd  letScode  you  give  to  Lh.  Then  select  'Edit  Runup  Profiles .  and  type  in  each  of 
the  runup  profiles  from  the  AICUZ  sheets. 

H)  At  this  point  printed  summaries  of  the  data  that  have  been  entered  can  be  obtained 
by  selecting  'Wnt  OpeSn?  Summary'  from  the  main  menu, 

cln  be  prink.  Two  summaries  of  the  Hyover  operations  can  Pn^ed  (one  by  aircra^^^^^ 

LToSr  laJ  bSirlmeS 

BASEOPS  can  be  created  with  Ae  'AICUZ  Summary.'  This  AICUZ  summary  should  then  be 
reviewed  by  the  Base  Commander,  Wing  Commanders  and  maintenance  personnel  for  verification. 

i-)  Select  'Create  MCM  Files’  from  the  main  menu.  The  output  files  of  BASEOPS 
will  be  written  to  disk  in  file  with  an  8  character  name.  The  first  4  characters  m 
the  first  4  characters  of  the  8  character  file  name  that  was  designated  in  step 
the  exampb  in  step  C)  and  the  last  4  characters  of  the  file  name  wdl  be  by  BASEOPS  (for 

examnle  4367)  based  on  the  60  character  case  name  the  user  will  supply  for  this  file.  ^ 
last  4k^acters  of  this  file  name  will  be  different  from  the  last  4  characters  of  the  file  name  th 
c  hv  the  R  ASFOPS  user  in  step  C  The  file  name  will  always  have  a  bps  extension  o 

fibuSuld  be  HL894367.bps.  This  bps  file  will  be  located 

in  the  subdirectory  sources. 

BASEOPS  allows  for  the  user  to  create  subsets  of  the 
created  These  can  be  sent  to  the  MAJCOM  to  create  noise  contours  for  What  if  scenanos  pasea 
on  the  oiSnal  input  data,  The  subsets  of  the  BASEOPS  database  can  consist  of  suppressing  or 
modifyingkith  a?orrection  factor  either  'Flyover'  or  'Runup'  operations  data 
or  modifkg  'Flyover'  data,  the  user  can  choose  to  change  the  operations  based  on  ru  y  , 
tracks,  individual  profiles  and/or  aircraft  type.  When  suppressing  or  modi^^^^^^^^ 
can  choose  to  change  the  operations  based  on  runup  pad,  individual  profiles  and/or  aircratt  engine 

type. 
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J)  At  this  point,  the  AICUZ  data  sheets,  the  BASEOPS  files  and  a  signed  copy  of  the 
AICUZ  Summary  obtained  from  the  'Print  Operations  Summary’  (which  was  created  in  step  H) 
should  be  sent  to  AFCESA/DMPO  in  order  to  complete  the  creation  of  the  NOISEMAP  input  deck 
process.  Be  sure  to  coordinate  with  the  MAJCOM:  in  some  cases,  MAJCOMs  may  request  an 
opportunity  for  review.  The  AICUZ  Summary,  if  signed,  should  be  signed  off  by  the  Operations 
Personnel  at  each  wing  and  coordinated  by  the  Base  AICUZ  Officer.  The  recommendation  for 
signatures  of  the  AICUZ  Summary  is  actually  at  the  discretion  of  the  MAJCOM  and  is  not  a  strict 
requirement.  Once  this  step  is  complete,  the  process  is  out  of  the  hands  of  Base  Personnel  and 
MAJCOM  assumes  responsibility. 


3.3.  Introduction  to  the  Master  Control  Module  and  NMPLOT 

The  Master  Control  Module  (MCM)  and  NMPLOT  are  both  designed  to  operate  on  an 
IBM-compatible  PC  and  are  complementary  programs  to  both  BASEOPS  and  NOISEMAP,  which 
also  can  be  run  on  an  IBM  PC.  No  attempt  will  be  made  to  go  into  detail  concerning  the 
application  of  the  MCM  or  NMPLOT  since  these  will  be  run  at  AFCESA/DMPO.  Although,  in 
order  to  understand  the  overall  process,  a  brief  overview  of  these  programs  will  be  presented. 

AFCESA/DMPO  will  use  the  MCM  to  run  OMEGAIO  and  OMEGAll,  create  the  final 
NOISEMAP  input  file,  and  then  run  NOISEMAP.  This  involves  starting  the  MCM  program  and 
loading  the  case  files  previously  created  with  BASEOPS  (the  casename.hps  files). 

As  will  be  discussed  in  greater  detail  in  Chapter  4,  the  NOISEMAP  program  writes  out  two 
files  each  time  it  is  run;  (1)  a  readable  file  containing  the  results  of  the  NOISEMAP  run  (the 
NOISEMAP  chronicle),  and  (2)  a  data  file  that  is  needed  to  create  contour  plots  (the  NOISEMAP 
grid  file,  casename.gr<A). 

AFCESA/DMPO  will  use  the  NMPLOT  program  to  create  plots  of  either  ground  flight 
tracks  or  noise  contour  plots,  or  the  combination  of  both.  This  involves  starting  the  NMPLOT 
program  and  loading  the  grid  file  previously  created  with  NOISEMAP  from  the  MCM  (the 
casename.gr 6.  files). 

Figure  3.3  shows  the  interrelationship  of  Base  Personnel,  MAJCOM,  AFCESA/DMPO, 
BASEOPS,  the  MCM,  NOISEMAP,  NMPLOT,  and  the  contour  plots.  The  AICUZ  report 
preparation  and  the  HQ  USAF/CEVP  review  of  the  contours  and  report  are  carved  out  as  part  of 
the  step  entitled  "Review  and  Approve  AICUZ  Release." 
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Figure  3.3  The  Relarionship  of  BASEOPS,  the  MCM,  the  OMEGA  Programs,  NOISEMAP, 
NMPLOT,  and  the  Resultant  NOISEMAP  Chronicals  and  Contour  Plots. 
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4.0  NOISEMAP  Output 

For  AICUZ  applications,  the  primary  result  of  a  NOISEMAP  analysis  is  a  set  of  contours 
which  are  overlaid  on  a  base  map  to  define  the  regions  of  compatible  land  use.  The  noise  contours 
selected  for  this  purpose  are  those  which  experience  has  shown  are  critical  in  terms  of  noise 
impacts  on  human  activity.  In  order  to  better  understand  the  information  presented  by  the 
contours,  a  few  comments  on  the  applicable  noise  metrics  are  in  order. 


4.1  Review  of  Noise  Metrics 

The  human  ear  is  sensitive  to  pressure  fluctuations  over  a  very  wide  range.  In  fact, 
roughly  7  orders  of  magnitude  separate  the  threshold  of  hearing  and  the  threshold  of  pain.  To 
handle  such  a  wide  range  of  sound  pressures  in  a  convenient  manner,  a  logarithmic  scale  known  as 
the  decibel  scale  is  used.  In  principle,  the  decibel  scale  ranges  from  -oo  to  +oo  although  virtually  all 
values  of  interest  lie  in  the  range  between  0  and  140  dB  as  illustrated  in  Table  4.1  (based  in  part  on 
information  contained  in  the  1989  ASHRAE  Handbook  of  Fundamentals  [1]). 


Table  4, 1  Typical  Sound  Pressure  Levels* 


Source 

Sound 

Pressure 

[Pa] 

Sound 

Pressure  Level** 
[dB  re  20  |j.Pa] 

Threshold  of  pain 

60-200 

130-140 

Jet  takeoff  at  100  m 

20 

120 

Loud  rock  concert 

6 

no 

Platform  of  subway  station 

2 

100 

Large,  unmuffled  diesel  engine 

0.6 

90 

Computer  Printer  Room 

0.2 

80 

Freight  train  at  30  m 

0.06 

70 

Conversational  speech  at  1  m 

0.02 

60 

Window  air  conditioner 

0.006 

50 

Quiet  residential  neighborhood 

0.002 

40 

Whispered  conversation  at  2  m 

0.0006 

30 

Buzzing  insect  at  1  m 

0.0002 

20 

Threshold  of  good  hearing 

0.00006 

10 

Threshold  of  excellent  hearing 

0.00002 

0 

*  based  in  part  on  information  contained  in  the  1989  ASHRAE  Handbook  of  Fundamentals  [1] 
**  Sound  pressure  level  in  decibels  Lp  is  defined  as  10  loglQ  (p/pref)>  where  p  is  sound  pressure 
(root  mean  square  of  pressure  fluctuations)  and  pref-=  20  }xPa. 


In  describing  a  noise  source,  it  is  more  convenient  to  talk  in  terms  of  the  sound  power 
radiated  by  the  source  in  watts.  Sound  power  is  related  to  the  square  of  the  sound  pressure 
existing  at  a  point  and  has  its  own  decibel  scale  referenced  to  1  pW  =  10' W.  The  use  of  the 
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word  "level"  in  describing  a  sound  power  or  sound  pressure  measurement  automatically  connotes 
the  use  of  the  decibel  scale  with  the  appropriate  reference  value.  In  some  cases,  the  reference  value 
is  stated  explicitly  as  in  "50  dB  re  20  |i.Pa"  which  may  be  interpreted  as  "50  decibels  with  reference 
pressure  of  20  iiPa." 

Since  the  decibel  scale  is  logarithmic,  two  sound  levels  cannot  be  simply  added 
arithmetically.  To  illustrate  this  point,  consider  the  correspondence  between  changes  in  sound 
pressure  and  sound  pressure  level  as  illustrated  in  Table  4.2.  Thus,  we  see  that  if  two  sources 
both  producing  60  dB  at  a  point  are  operated  simultaneously,  the  sound  pressure  at  that  point  will 
double  (from  0.02  Pa  to  0.()4  Pa)  but  the  sound  pressure  level  will  only  increase  by  3  dB  to  63  dB. 
Moreover,  experience  has  shown  that  humans  are  unable  to  detect  differences  in  sound  level  of  less 
than  about  3  dB;  thus,  differences  of  this  magnitude  should  not  be  considered  significant  in  terms 
of  land-use  planning. 


Table  4.2  Effect  of  Changes  in  Sound  Pressure  on  Decibel  Level. 


Sound  pressure.... 

Sound  pressure  level... 

doubles 

increases  by  6  dB 

increases  by  ten-fold 

increases  by  20  dB 

increases  by  a  hundred-fold 

increases  by  40  dB 

The  impact  of  noise  depends  not  only  on  the  sound  level,  but  also  on  the  spectral  and 
temporal  nature  of  the  sound.  The  spectral  nature  of  sound  is  accounted  for  by  weighting  each 
component  frequency  by  a  response  factor  in  determining  the  overall  level.  A-weighting  is  most 
often  used  since  it  is  thought  to  most  closely  approximate  the  response  of  the  human  ear. 

The  temporal  nature  of  the  sound  is  accounted  for  by  averaging  over  a  specific  period  of 
time.  It  is  here  that  some  differences  arise  between  the  different  noise  metrics  which  are  germane 
to  understanding  NOISEMAP  results. 

The  sound  exposure  level  (SEL)  is  the  level  which  would  have  to  exist  in  order  to  produce 
in  one  second  the  same  integrated  exposure  as  does  the  actual  noise  source  during  its  operation. 
The  SEL  concept  is  illustrated  in  Figure  4.1.  The  sound  exposure  level  is  used  internally  by  the 
NOISEMAP  computer  program  to  characterize  exposure  from  a  single  flyover  or  runup  event. 

It  is  customa^  in  analyzing  long-term  noise  exposures  to  speak  in  terms  of  one  day  as  the 
averaging  period.  Single-event  sound  exposure  levels  can  be  adjusted  to  the  day-long  averaging 

period  by  subtracting  roughly  50  dB  (more  precisely  49.4  dB  =  10  logio(3600  seconds/hr  x  24 
hrs/day) ).  This  value  must  then  be  adjusted  according  to  the  average  number  of  events  per  day: 
two  events  per  day  increases  the  value  by  6  dB,  10  events  per  day  increases  the  value  by  20  dB, 
100  events  per  day  increases  the  value  by  40  dB,  and  so  on.  It  is  important  to  note  that  the  choice 
of  one  day  as  the  averaging  period  is  for  convenience  (as  is  the  choice  of  one  second  in  defining 
SEL);  long-term  averages  are  unaffected  by  this  choice.  If,  for  example,  a  two-day  averaging 
period  was  selected,  the  negative  adjustment  to  the  sound  exposure  level  would  be  53.dB  instead 
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f/ by  the  6  dB  increase  associated  with  the  doubting 
in  the  number  of  events  per  averaging  period  (two  days  instead  of  one).  ^ 

account  for  the  increased  impact  of  nighttime  noise,  the  day-night  level  (DNL; 
may  also  be  appear  as  Ldn  or  Ldn  in  the  noise  literature)  is  defined.  In  computing  the  day-night 


k  Sound  Exposure  Level 


Equal  Areas 


1  second 


Time  in  seconds 

Figure  4.1  Determination  of  Sound  Exposure  Level  (SEL). 

level,  a  10  dB  penalty  is  assessed  for  noise  occuiring  between  2200  hours  and  0700  hours,  thus 
requinng  that  events  be  segregated  into  daytime  and  nighttime  categories.  The  day-night  level  is 

ATriT?^^  i^oise  impact  analysis  and  thus  is  the  one  employed  in  the 

AILUZ  analysis  for  all  Iwations  except  for  those  in  the  state  of  California.  California  law  requires 
he  use  of  Community  Noise  Equivalent  Level  (CNEL)  which  differs  from  the  day-night  level  in 
that  a  3  dB  penalty  is  applied  to  noise  occumng  between  1900  hours  and  2200  hours  Thus 

and  m'gZme  y2X-?07(ir  (0^00  -  1900),  evening  (1900  -  2200) 


4.2  AICUZ  Noise  Metrics 

HR  7^:  recognizes  four  day-night  levels  as  critical  for  land-use  planning:  65  dB,  70 

value.  aLte'^ln  HR  values  are  premised  on  a  threshold  of  65  dB  DNL  and  the  fact  that 

values  above  80  dB  DNL  generally  occur  only  very  near  the  runway  or  runup  pad  where 

^  ^  of  65  dB  DNL  as  the  threshold  for  noise 

pacts  ha^e  greatest  support  in  the  literature  and  this  fact  is  generally  recognized  by  local 
^uvcrnirig  DOQics. 

of  California,  the  Air  Force  incoorporates  the  state-recognized  CNEL 

Afn?7° t°H^  AICUZ  documents,  in  addition  to  DNL.  Also,  the  60  DNL  level  is  added  to 
AICUZ  studies  for  bases  in  the  state  of  California. 
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4.3  Sample  NOISEMAP  Output 

The  NOISEMAP  program  has  been  modified  so  that  it  can  be  run  on  an  IBM  PC.  The 
NOISEMAP  computer  program  for  noise  impact  analyses  produces  two  primary  types  of  output  as 
shown  in  Figure  4.2:  (i)  printed  output  file  known  as  the  NOISEIv^P  chronicle  and  (ii)  graphical 
output  consisting  of  contour  and  ground-track  maps.  (The  graphical  output  is  a^ually  obtained 
after  running  the  NMPLOT  program  at  AFCESA/DMPO,  using  the  NOISEMAP  gnd  file  -  see 
Section  3.3).  NOISEMAP  also  produces  point  analyses  for  specific  sites  as  well  as  area 

calculations. 

In  describing  this  output  more  fully  below,  we  shall  begin  with  the  most  critical  element  of 
the  analysis,  the  contour  map,  and  work  backward  toward  the  less  critical  elements  of  the  output. 


Figure  4.3  shows  the  base  map  for  a  sample  case  (Scott  AFB)  with  a  single  runw^ 
identified.  Figure  4.4  presents  the  contour  map  overlaid  on  the  base  map.  Notice  the  four  sound- 
level  contours,  each  indicated  by  its  own  specific  line  type.  The  contours  are  roughly  oval  in  sha^ 
and  oriented  along  the  runway  as  expected,  but  the  65  and  70  dB  contours  show  several  notable 
protrusions  which  can  be  associated  with  specific  ground  tracks  as  will  be  seen  shortly,  tigure 
4.4  represents  the  primary  end-product  of  the  AICUZ  contour  generating  process. 


It  is  beneficial  to  produce  component  contour  plots  for  internal  review  (not  to  be  included  in 
the  AICUZ  report)  in  order  to  determine  how  much  each  ^e  of  operation  contributes  to  the  overml 
contour.  A  breakdown  of  operations  can  made  of  the  individual  operations  from  the  assigned, 
transient,  and  civil  aircraft  operations,  as  well  as,  for  example,  closed  pattern  or  pound-runup 
operations  for  any  of  the  various  types  of  aircraft.  In  general,  the  choice  of  the  breakdown  in 
operations  should  be  based  on  which  types  of  operations  are  of  interest  to  the  rwiew  committe^ 
Appendix  D  shows  all  of  the  component  contours  for  the  1990  Scott  AFB  AICUZ  study.  At  Scott 
AFB,  the  breakdown  of  component  operations  was  as  follows: 


-  Military  Transients 

-  Civil  (Iterations 

-  Assigned  C-141  flyovers 

-  Assigned  C-141  ground  runups 

-  Assigned  F-4  flyovers 

-  Assigned  C-17  flyovers 

The  components  above,  are  shown  plotted  in  Appendix  D. 

The  ability  exists  to  plot  out  the  ground  tracks  as  shown  in  Figure  4.5.  These  maps  can  be 
shown  to  the  pilots  and  unit  commanders  to  verify  the  ground  track  information.  Figure  4.6 
shows  the  ground  tracks  overlaid  with  the  noise  contours  on  the  base  map.  Here,  we  sp  that  the 
protrusions  apparent  in  the  65  and  70  dB  contours  can  be  directly  traced  to  specific  flight  patterns 
as  noted  above.  Examination  of  the  operations  data  allows  one  to  determine  the  contnbuting 
factors  more  specifically. 

A  very  useful  form  of  optional  output  is  the  specific  point  analysis.  The  user  has  the  ability 
to  select  one  or  more  specific  ground  locations  for  which  a  detailed  analysis  is  presented.  Figure 
4.7  presents  the  tabular  listing  of  the  top  18  flyover  events  produced  by  a  specific  point  analysis. 
The  point  is  identified  by  a  three  character  code  (RPl  in  this  case)  and  by  its  x  and  y  coordinates. 
Note  that  the  total  contribution  of  all  flyover  events  and  the  total  sound  level  at  the  point  are  given 
at  the  bottom  of  the  listing.  The  fact  that  the  two  values  are  equal  indicates  that  runup  events 
provide  a  negligible  contribution  at  this  point. 
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NOISEMAP  PROGRAM 


PRINTED 

OUTPUT 

(Chronicle 


DNL 

Contours 


Flight 

Tracks 


GRAPHICAL 

OUTPUT 


Figure  4.2  Resultant  Outputs  of  the  NOISEMAP  Program 


EXISTING 


++  1990  -  SCOTT  AFD  -  Flight  TrncWs  for  Fixcd-Hing  Aircraft  -  06/02/91  1:42:47  PH 
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++  1990  -  SCOTT  AFB  -  Assigned  C-9  Aircraft  Opns  Only  -  01/10/92  10:28:48  AM 
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SUMMARY  OF  AIRCRAFT  FLIGHT  OPERATIONS  AT  SPECIFIC  GROUND  LOCATION  RPl 


X  = 


2580.0  FT 


Y  = 


RANK 
AIRCRAFT 
MISSION 
FLIGHT  TRK 
POWER 
AIRSPEED 
ALTITUDE 
SLANT  DIST 
ELEV  ANGLE 
EVENTS  DAY 
NIGHT 
SEL 
DNL 
CUMUL  DNL 

RANK 
AIRCRAFT 
MISSION 
FLIGHT  TRK 
POWER 
AIRSPEED 
ALTITUDE 
SLANT  DIST 
ELEV  ANGLE 
EVENTS  DAY 
NIGHT 
SEL 
DNL 
CUMUL  DNL 

RANK 
AIRCRAFT 
MISSION 
FLIGHT  TRK 
POWER 
AIRSPEED 
ALTITUDE 
SLANT  DIST 
ELEV  ANGLE 
EVENTS  DAY 
NIGHT 
SEL 
DNL 
CUMUL  DNL 


1 

38 

5 

29RC 
101.0%  RPM 
300  KTS 
1553  FT 
1771  FT 
61.24  DEG 
0.086 
0.000 
101.72  DB 
41.64  DB 
41.64  DB 

7 

31 

2 

29D8 
100.0%  RPM 
180  KTS 
195  FT 
5209  FT 
2.15  DEG 
0.085 
0.000 
87.36  DB 
27.21  DB 
44.45  DB 


99 


13 
38 
4 

29RA 
0  %  RPM 
300  KTS 
2000  FT 
2013  FT 
83.43  DEG 
0.173 
0.000 
78.80  DB 

21.72  DB 

44.72  DB 


4566.0  FT 

2 

38 

2 

29RD 
100.0%  RPM 
325  KTS 
99  FT 
5206  FT 
1.10  DEG 
0.259 
0.000 
92.39  DB 
37.08  DB 
42.94  DB 

8 

130 

2 

29D8 
98.0  %  RPM 
140  KTS 
572  FT 
5237  FT 
6.27  DEG 
0.030 
0.004 
87.32  DB 
26.50  DB 
44.52  DB 

14 
7 
2 

10D8 
101.5%  NC 
350  KTS 
0  FT 
5244  FT 
0.00  DEG 
0.008 
0.000 
92.40  DB 
21.71  DB 
44.74  DB 


3 

4 

5 

6 

38 

7 

38 

38 

1 

2 

1 

2 

29RD 

29D8 

9RD 

29D8 

100.0%  RPM 

101.0  %  NC 

101.0%  RPM 

101.0%  RPM 

150  KTS 

350  KTS 

150  KTS 

210  KTS 

392  FT 

799  FT 

392  FT 

1338  FT 

5220  FT 

5267  FT 

5220  FT 

5389  FT 

4.31  DEG 

8.73  DEG 

4.31  DEG 

14.38  DEG 

8.913 

0.043 

2.228 

0.068 

0.000 

0.000 

0.000 

0.000 

76.03  DB 

95.69  DB 

76.07  DB 

90.09  DB 

36.09  DB 

32.52  DB 

30.11  DB 

28.96  DB 

43.75  DB 

44.07  DB 

44.24  DB 

44.37  DB 

9 

10 

11 

12 

31 

38 

33 

38 

2 

1 

2 

2 

10D8 

IILD 

29D8 

llLD 

100.0%  RPM 

100.0%  RPM 

101.0%  RPM 

100.0%  RPM 

180  KTS 

150  KTS 

150  KTS 

150  KTS 

0  FT 

0  FT 

482  FT 

0  FT 

5244  FT 

5244  FT 

5227  FT 

5244  FT 

0.00  DEG 

0.00  DEG 

5.30  DEG 

0.00  DEG 

0.015 

0.375 

0.085 

0.011 

0.000 

0.000 

0.000 

0.000 

94.02  DB 

79.62  DB 

82.68  DB 

91.46  DB 

26.33  DB 

25.92  DB 

22.53  DB 

22.39  DB 

44.58  DB 

44.64  DB 

44.67  DB 

44.70  DB 

15 

16 

17 

18 

133 

38 

86 

38 

2 

1 

2 

4 

29D8 

llLD 

29D8 

29RA 

96.0  %  RPM 

100.0%  RPM 

99.6  %  NF 

99.0  %  RPM 

300  KTS 

150  KTS 

175  KTS 

300  KTS 

561  FT 

0  FT 

850  FT 

2000  FT 

5235  FT 

5244  FT 

5303  FT 

3080  FT 

6.16  DEG 

0.00  DEG 

9.23  DEG 

40.48  DEG 

0.017 

0.094 

0.140 

0.345 

0.000 

0.000 

0.004 

0.000 

88.57  DB 

79.60  DB 

76.61  DB 

73.84  DB 

21.42  DB 

19.88  DB 

19.79  DB 

19.78  DB 

44.76  DB 

44.77  DB 

44.79  DB 

44.80  DB 

FLIGHT  DNL 

44.90  DB 

TOTAL  DNL 

44.90  DB 

Figure  4.7  Summary  of  Aircraft  Flight  Operations  at  a  Specific  Point  from  NOISEMAP 
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Figure  4.8  shows  a  section  of  the  listing  which  has  been  enlarged  for  further  examination; 
Table  4.3  summarizes  the  information  presented  in  this  partial  listing. 

Figure  4.9  presents  the  tabular  listing  of  the  top  9  runup  events  produced  by  the  specific 
point  analysis.  Here,  the  specific  point  is  designated  RP2  with  the  x  and  y  coordinates  shown.  In 
this  case,  the  total  contribution  of  the  runup  events  is  52.16  dB  which  is  appreciably  less  than  the 
65.40  dB  from  both  runup  and  flyover  events. 

Figure  4.10  shows  a  section  of  the  listing  which  has  been  enlarged  for  further  examination; 
Table  4.4  summarizes  the  information  presented  m  this  partial  listing.  This  table  illustrates  the  F- 
16  example  presented  earlier  and  is  used  to  illustrate  the  specific  data  obtained.  In  other 
applications  for  other  aircraft,  %RPM  could  be  deg  C  TIT,  EPR,  %NF,  etc.  Note  that  the  runup 
pad  RPl  identifies  the  ID  of  location  (may  be  expressed  as  Rl,  TP5,  S-47,  etc.)  and  not  the  type 
of  runup  pad. 

Additional  information  available  in  the  NOISEMAP  chronicle  is  given  in  Figures  4.11 
through  4.14. 

Specifically,  Figure  4.11  shows  the  contour  area  summary  printed  in  the  NOISEMAP 
chronicle.  The  leftmost  column  of  the  summary  lists  the  DNL  contour  values.  The  next  three 
columns  present  the  area  enclosed  within  each  contour  in  units  of  (i)  millions  of  square  feet,  (ii) 
acres  and  (iii)  square  miles,  respectively.  The  rightmost  column  gives  the  maximum  grid  spacing 
which  should  be  used  to  fully  define  the  specified  contour.  For  example,  a  grid  spacing  of  729 
feet  or  less  is  required  to  define  the  65.dB  DNL  contour.  The  code  may  need  to  be  rerun,  if  the 
grid  spacing  initially  selected  is  too  large.  This  refinement  is  carried  out  by  the  organization 
making  the  NOISEMAP  predictions  and  is  not  a  direct  concern  to  the  Base  Planner. 


RANK 

1 

2 

AIRCRAFT 

38 

38 

MISSION 

5 

2 

FLIGHT  TRK 

29RC 

29RD 

POWER 

101.0%  RPM 

100.0%  RPM 

AIRSPEED 

300  KTS 

325  KTS 

ALTITUDE 

1553  FT 

99  FT 

SLANT  DIST 

1771  FT 

5206  FT 

ELEV  ANGLE 

61.24  DEG 

1.10  DEG 

EVENTS  DAY 

0.086 

0.259 

NIGHT 

0.000 

0.000 

SEL 

101.72  DB 

92.39  DB 

DNL 

41.64  DB 

37.08  DB 

CUMUL  DNL 

41.64  DB 

42.94  DB 

Figure  4.8  Summary  of  Top  Two  Aircraft  Flight  Operations  at  a  Specific  Point  from  NOISEMAP 
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Table  4.3  Definitions  of  Terms  Used  in  Listing  of  Top  Flyover  Contributors. 


RANK 

AIRCRAFT 

MISSION 

FLIGHT  TRK 

POWER 
AIRSPEED 
ALTITUDE 
SLANT  DIST 

ELEVATION  ANGLE 

EVENTS  DAY 

(EVENTS)  NIGHT 

EFFECTIVE  SEL 
DNL 

CUMULDNL 


Rank  of  contributor  to  sound  level  at  specified  point,  1  is  highest,  2  next 
highest,  etc. 

Aircraft  ID  code;  38  is  the  ID  code  for  an  F- 1 6 

Code  assigned  by  NOISEMAP  to  designate  a  particular  aircraft,  runway 
and  departure/arrival/closed-pattem  combination 

Specific  flight  track  of  contributor;  29RC  means  closed  pattern  on  runway 
29R;  29RD  means  departure  on  runway  29R 

Maximum  power  setting  of  aircraft 

Airspeed  of  aircraft 

Altitude  of  aircraft  at  point  of  closest  approach 

Line  of  sight  distance  from  ground  observer  to  aircraft  at  point  of  closest 
approach 

Angle  between  nose  of  aircraft  and  ground  observer  and  aircraft  at  point 
of  closest  approach 

^^ber  of  events  of  this  type  occurring  during  daytime  period  (07(X)  - 

NU(mber  of  events  of  this  type  occurring  during  nighttime  period  (2200  - 

Sound  exposure  level  for  this  event 

Event-weighted  day-night  level  due  to  this  contributor  alone 

Event-weighted  day-night  level  due  to  this  contributor  and  all  contributors 
of  higher  rank 


FiS^res  4.12  and  4.13  illustrate  how  NOISEMAP  handles  the  ground  track  and  profile 
data.  Ground  tracks  are  described  in  terms  of  (i)  straight  segments  and  (ii)  turns  with  associated 
radii.  Takeoffs,  landings  and  closed  patterns  associated  with  a  particular  aircraft  and  runway  (F-16 
on  mnway  29R  in  Figure  4.12)  are  assigned  an  internal  mission  number  (1  in  the  example  shown 
4.12).  This  rnission  number  is  stored  internally  by  NOISEMAP  and  is  the  means  by 
which  the  event  is  identified  in  the  specific  point  analysis  as  was  previously  noted  (see  Table  4.3). 
The  t^eoff  shown  in  Figure  4.12  employs  altitude  profile  3801  and  power  profile  38001.  The 
flight  is  divided  into  a  series  of  subflights  based  on  the  track  distances  at  which  the  elevation  angle 
power  setting  an^or  heading  change.  The  altitude  profile  used  for  this  takeoff  and  designated 
3801  IS  given  in  Figure  4.13.  The  elevation  angle  changes  at  each  of  the  track  distances  shown  in 
the  altitude  profile.  Thus,  referring  to  Figure  4.12.  once  again,  we  see  that  the  subflights  are 
determined  by  these  corresponding  changes  in  elevation  angle.  Notice  also  that  each  of  these 
subflights  has  an  associated  noise  profile".  The  noise  profile  is  a  sound  level  versus  distance 
tunction  for  both  ground-to-ground  and  air-to-ground  transmission  paths.  The  noise  profile 
A  n  u  ^  subflight  3  of  mission  1  is  given  in  Figure  4.14  as  printed  in  the 

oEMAP  chronicle.  Each  subflight  contributes  to  the  sound  level  at  individual  receptor  points 
according  to  the  distance  from  the  point  and  the  number  of  events  of  the  specified  type  which  take 
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SUMMARY  OF 

AIRCRAFT 

RUNUP  OPERATIONS  AT  SPECIFIC  GROUND  LOCATION  RP2 

X  =  6709 

.  0  FT  Y  = 

-6189.2  FT 

RANK 

1 

2 

3 

4 

5 

AIRCRAFT 

705 

714 

705 

705 

714 

THRUST 

92 

92 

92 

68 

92 

RUNUP  PAD 

HH 

HH 

HH 

HH 

HH 

POWER 

92  %  RPM 

92  %  RPM 

92  %  RPM 

68  %  RPM 

92  %  RPM 

SLANT  DIST 

20  FT 

20  FT 

20  FT 

20  FT 

20  FT 

•  ANGLE 

105.2  DEG 

105.2  DEG  ■ 

105.2  DEG 

105.2  DEG 

105.2  DEG 

TIME  DAY 

1800.0  SEC 

216.0  SEC 

600.0  SEC 

2400.0  SEC 

81.0  SEC 

NIGHT 

0.0  SEC 

0.0  SEC 

0.0  SEC 

0.0  SEC 

0.0  SEC 

A-LEVEL 

64.92  DB 

71.32  DB 

64.92  DB 

58.77  DB 

71.32  DB 

DNL 

48.02  DB 

45.21  DB 

43.25  DB 

43.13  DB 

40.95  DB 

CUMUL  DNL 

48.02  DB 

49.85  DB 

50.71  DB 

51.41  DB 

51.78  DB 

RANK 

6 

7 

8 

9 

AIRCRAFT 

705 

714 

714 

714 

THRUST 

80 

80 

80 

80 

RUNUP  PAD 

HH 

HH 

HH 

HH 

POWER 

80  %  RPM 

80  %  RPM 

80  %  RPM 

80  %  RPM 

SLANT  DIST 

0  FT 

20  FT 

20  FT 

20  FT 

ANGLE 

105.2  DEG 

105.2  DEG 

105.2  DEG 

105.2  DEG 

TIME  DAY 

1800.0  SEC 

648.0  SEC 

86.4  SEC 

86.4  SEC- 

NIGHT 

0.0  SEC 

0.0  SEC 

0.0  SEC 

0.0  SEC 

A-LEVEL 

55.66  DB 

58.30  DB 

58.30  DB 

58.30  DB 

DNL 

38.77  DB 

36.97  DB 

28.21  DB 

28.21  DB 

CUMUL  DNL 

51.99  DB 

52.13  DB 

52.15  DB 

52.16  DB 

RUNUP  DNL 

52.16  DB 

TOTAL  DNL 

65.40  DB 

Figure  4.9  Summary  of  Aircraft  Runup  Operations  from  NOISEMAP 


RANK 

1 

2 

AIRCRAFT 

705 

714 

THRUST 

92 

92 

RUNUP  PAD 

HH 

HH 

POWER 

92  %  RPM 

92  %  RPM 

SLANT  DIST 

20  FT 

20  FT 

ANGLE 

105.2  DEG 

105.2  DEG 

TIME  DAY 

1800.0  SEC 

216.0  SEC 

NIGHT 

0.0  SEC 

0.0  SEC 

A-LEVEL 

64.92  DB 

71.32  DB 

DNL 

48.02  DB 

45.21  DB 

CUMUL  DNL 

48.02  DB 

49.85  DB 

Figure  4. 10  Summary  of  Top  Two  Aircraft  Runup  Operations  from  NOISEMAP 
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Table  4.4  Definitions  of  Terms  Used  in  Listing  of  Top  Runup  Contributors. 


RANK 

AIRCRAFT 

THRUST 
RUNUP PAD 
POWER 
SLANT  DIST 
ANGLE 
EVENTS  DAY 

(EVENTS)  NIGHT 

A-LEVEL 

DNL 

CUMULDNL 


Rank  of  contributor  to  sound  level  at  specified  point,  1  is  highest,  2 
next  highest,  etc. 

Aircraft  ID  code;  705  is  the  ID  code  for  a  F- 16  in  frame  in  hush 
house;  714  is  the  ID  code  for  an  F-lOO  engine  out  of  frame  in  hush 
house 

Thrust  level  in  per  cent  RPM 

Type  of  runup  pad;  HH  =  hush  house 

Maximum  power  setting  of  aircraft  or  engine 

Line  of  sight  distance  from  ground  observer  to  aircraft  or  engine 

Horizontal  angle  from  nose  of  aircraft  or  engine  to  ground  observer 

Number  of  events  of  this  type  occurring  during  daytime  period 
(0700  -  2200) 

Number  of  events  of  this  type  occurring  during  nighttime  period 
(2200  -  0700) 

A-weighted  sound  level  due  to  runup  event 
Event-weighted  day-night  level  due  to  this  contributor  alone 
Event- weighted  day-night  level  due  to  this  contributor  and  all 
contributors  of  higher  rank _ _ _ 


THERE  ARE 

3178  DNL  DATA 

POINTS 

GRID  SPACING 

DNL 

MILL  SO  FT 

ACRES 

.SO  MILES 

ESTIMATE  (FT_I 

65.0 

33.450 

767 . 906 

1.200 

729.522 

70.0 

19.583 

449.571 

0.702 

558.192 

75.0 

11.333 

260.178 

0.407 

424.638 

80.0 

3.167 

72 . 697 

0.114 

224.461 

Figure  4. 1 1  Contour  Area  Report 
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+++  TAKE-OFFS  FLIGHT  TRACK  2 9RD  Departure 
PROCEED  27200.  FT 

TURN  LEFT  41.0  DEG  WITH  15000.  FT  RADIUS 
PROCEED  300000.  FT 

+++  TAKEOFF  DESCRIPTOR  CLASS  NO  -  38  A/C  -  FI 6  29RD 


MISSION  NO  - 
ALT  PROF  - 
POW  PROF  - 
TURN  RAD  - 


1 

3801 
38001 
0.0  FT 


SUBFLIGHT  NOISE  PROF 


TRACK  LIMITS (FT) 


38011 

0.0 

TO 

2842.0 

38011 

2842.0 

TO 

6000.0 

38021 

6000.0 

TO 

12000.0 

38031 

12000.0 

TO 

1000000.0 

Figure  4. 1 2  Ground  Track  and  Takeoff  Description  Data 


+++  ALTITUDE  PROFILE 

NAME  =  3801 

F16 

29RD 

TRACK 

DIST 

ALTITUDE 

0. 

FT 

0 

.  FT 

2842. 

FT 

0 

.  FT 

6000. 

FT 

200 

.  FT 

12000. 

FT 

500 

.  FT 

24000. 

FT 

1660 

.  FT 

36000. 

FT 

3660 

.  FT 

48000. 

FT 

5660 

.  FT 

66000. 

FT 

7660 

FT 

90000. 

FT 

9660 

FT 

300000. 

FT 

9660 

FT 

+++  DELTA-SEL 

PROFILE 

NAME  =  38001 

F16 

2  9RD 

TRACK 

DIST 

REL 

POWER  (DB) 

0. 

FT 

-1.1 

2842. 

FT 

0.0 

Figure  4. 13  Altitude  Profile  and  DSEL  Profile  Data 
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+++  FLIGHT  NOISE  LEVEL  PROFILE  (SEL) 

NAME=  38021  F-16 

COMMENT 

03802121  OMEGA10.5  Aug  10  88  F 

-16  230  KTS  70  F  20  PCT 

COMMENT 

03802121  HIGH 

BYPASS  FAN  N038 

N038131B2  N038051B2 

COMMENT 

03802121  INTERMED  POWER  (MIL) 

90.0  %  RPM 

INTEG.  "A"-WEIGHTED  NOISE  LEVEL 

DIST 

GRND-TO-GRND 

AIR-TO-GRND 

20Q. 

FT 

112.2 

117.2 

250  . 

FT 

110.4 

115.4 

315. 

FT 

107.3 

113.6 

400. 

FT 

104.2 

111.8 

500. 

FT 

101.4 

110.0 

630. 

FT 

98.5 

108.1 

800. 

FT 

95.7 

106.2 

1000. 

FT 

93.1 

104.2 

1250. 

FT 

90.5 

102.2 

1600. 

FT 

88.0 

100.1 

2000. 

FT 

85.5 

98.0 

2500  . 

FT 

82.9 

95.8 

3150. 

FT 

80.3 

93.5 

4000. 

FT 

77.6 

91.1 

5000  . 

FT 

74.7 

88.6 

6300. 

FT 

71.7 

86.0 

8000. 

FT 

68.4 

83.3 

10000. 

FT 

64 . 9 

80.5 

12500 . 

FT 

60.7 

77.5 

16000. 

FT 

56.1 

74.5 

20000  . 

FT 

51.3 

71.3 

25000  . 

FT 

46.8 

67.9 

Figure  4. 14  Noise  Level  Profile 


4.4  REFERENCES 
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30329,  1989. 
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Appendix  A 

Set  of  Blank  Sheets  for  the  AICUZ  Data  Package 
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AlCUZ 

INSTALLATION  OPERATIONAL  DATA 

FOR 


(BASE)  (STATE) 


TEMPERATURE: 
HUMIDITY: _ 


(DATE) 


ELEVATION 
MAG  DEC: 


RUNWAYS 


IDENT. 


W 


GLIDE 

SLOPE 


END  COORDINATES 


N 


W 


N 


*  NOISEMAP  COMPUTER  PROGRAM  PROVIDES  STANDARD  WIDTH 


MILITARY  AIRCRAFT  DATA 


1  ASSIGNED  AIRCRAFT  J 

TYPE 

NUMBER 

1  TRANSIENT  AIRCRAFT 

TYPE 

NUMBER 

11-76 


AIRCRAFT  DATA 


AIRCRAFT 

IDENTIFIER 

CHARACTERISTICS 

11-77 


-78 


FLIGHT  TRACK  INVENTORY 
RUNWAY: 


iiPH 

iPH 

iiPH 

HHI 


2 

^  1-^  / 

o 

^  h“ 

9  2  / 
|q/ 

O  CL 

t—  — / 

S  DC 
£  O 
^  CO 

UJ 

Q 

/  ^  o 

11-79 


DEPARTURE 


11-80 


ARRIVAL 


RUNWAY: _ 

APPROACH  TRACK  SKETCH: 
DESCRIPTION: 


TRACK  IDENT. : 


CLOSED  PATTERN  SKETCH 


RUNWAY: _  TRACK  IDENT. : 

REMARKS: 


11-83 


_ CLOSED  PATTERN  SKETCH 

RUNWAY TRACK  IDENT. 

REMARKS: 


11-85 


CLOSED  PATTERN  SKETCH 
RUNWAY; _  TRACK  IDENT.;. 

REMARKS: 


Aircraft  Type: 


11-86 


RUNWAY: 


CLOSED 


PATTERN  SKETCH 
TRACK  IDENT 


REMARKS: 


Aircraft  Type: 


_ _ CLOSED  PATTERN  SKETCH 

RUNWAY: _  TRACK  IDENT.: _ 

REMARKS: 


_ CLOSED  PATTERN  SKETCH 

RUNWAY TRACK  IDENT. : 

REMARKS: 


CLOSED  PATTERN  SKETCH 


RUNWAY;  TRACK  IDENT. 


REMARKS: 


Aircraft  Type: 


11-90 


_ CLOSED  PATTERN  SKETCH 

RUNWAY TRACK  IDENT. : 

REMARKS: 


Aircraft  Type: 


11-92 


11-93 


RUNWAY 


CLOSED  PATTERN  SKETCH 
TRACK  IDENT. 


Aircraft  Type: 


11-95 


11-96 


GROUND  RUNUP  LOCATIONS 


PAD 

IDENT. 

■imH 

LONGITUDE 

(Y) 

HEADING 

j 

11-98 


IMOO 


Volume  II 


Appendix  B 

The  OMEGA  10  and  OMEGA  11  Noisefile  Summary  Sheets 


(These  are  sound  propagation  programs  used  by  NOISEMAP) 
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Notes  on  Appendix  2.B; 


The  four  sets  of  information  in  this  Appendix  contain  the  summary 
listings  for  the  four  NOISEFILE  and  ROUTEFILE  databases. 

The  four  sets  of  information  are: 

NOISEFILE  Flyover  Civil  Aircraft  Data 
NOISEFILE  Flyover  Military  Aircraft  Data 
NOISEFILE  Ground  Runup  Military  Aircraft  Data 
ROUTEFILE  Flyover  Military  Aircraft  Data 


These  listings  are  current  as  of  19  October  1990. 
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COMDECK  POWER  SETTING  VALUE&UNTTS  OPERATION  POWI-’R  AIRCRAFT  SLANT  AIR  DATE  OF 

NAME  ACC  OPC  FIRST  SECOND  DESCRIPTION  NAME  RANGE  SPEED  DRAG  CONFIGURATION  OMEGA  6  RUN 

N508031A0  508  03  100  %  RPM  1.94  EPR  TAKEOFF  POWER  C-140  1000  FT  180  KTS  EST.  T-39  +3.0DB  27  DEC  79 

N508041AO  508  04  89  %  RPM  1.66  EPR  CRUISE  POWER  C-140  1000  FT  250  KTS  EST.  T-39  +3.0DB  27  DEC  79 

N508051A0  508  05.  79.5  %  RPM  1.37  EPR  APPROACH  POWER  C-140  1000  FT  115  KTS  EST.  T-39  -I-3.0DB  27  DEC  79 
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The  AICUZ  Data  Package  for  SCOTT  AFB 
and  International  Airport 
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EXISTING  RUNWAY  CONFIGURATIONS 
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runway  14Z  -  32,  or  14  -  32Z  where  the 
existing  overun  is  used  on  one  end  when 
more  room  is  needed  for  take  otf  operations 
(used  by  heavier  aircraft  -  C-9's,  C-141's, 
C-29*s,  C-5‘s,  and  Fighters) 


AlCUZ  MILfTARY  RUNWAYS  AlCUZ 

INSTALLATION  OPERATIONAL  DATA  INSTALLATION  OPERATIONAL  DATA 
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MILITARY  AIRCRAFT  DATA 


b  «§ 

ai 

O  ttg 


TAKEOFFS  +  LANDINGS  ^  TOTAL  OPS  390.026 


SCOTT  AFB 

SCOTT  AFB  TRANSIENTS  WHICH  DONT  LAND 
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Total  daily  ops  (all  transients):  61.883  (61,4103/0.4727) 


SCOTT 
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FLIGHT  TRACK  INVENTORY 

RUNWAY:  14 


SCOTT  AIR  FORCE  BASE 
EXISTING /MONDAY  THROUGH  FRIDAY 


FLIGHT  TRACK  INVENTORY 

RUNWAY:  32 


SCOTT  AIR  FORCE  BASE 
EXISTING  /  MONDAY  THROUGH  FRIDAY 
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FLIGHT  TRACK  INVENTORY 
RUNWAY: 


SCOTT  AIR  FORCE  BASE 
TRANSIENTS 

EXISTING  /  MONDAY  THROUGH  FRIDAY 


DESCRIPTION  Departure  departure  departure  departure  departure  departure  arrival 


‘  14A 

A-10A  ^007  ^  00546  ^  ^34^  00027 0.002  00048  00682 


0.0025^,X^j  0.0002,^^ 1 0.0001 ^.*^'^^.0001 ^.^1  00002 


0.1  0.0098  ^1 0,0078^^'  0.0059 ^^  00137 ^.^1  01954 


O.OOW,^  0.071  I  0.0045  ^  [O0036 0.0027 ^^^10.0063^^10.0899 


0.0008  ,^  0.0620  ^1  0.0039 ^^100031  ^^^10.0023 


0.0054 


O.OOW^^  0.01 74^^  0.00 11^  00009  ^1  00007^^  I  0.0015 


0.0002^^^  ooom^^  0.0001  ^^  00002^^  t!o031 

^,.^0.0002  ^^.,^.0001  ^,^^.0001  ^..^-^0002  ,..^^^^031 


FLIGHT  TRACK  INVENTORY 

RUNWAY:  14 


SCOTT  AIR  FORCE  BASE 
TRANSIENTS 

EXISTING  /  MONDAY  THROUGH  FRIDAY 


DES^^^ION  ^^^ARTURE  departure  DEPARTURE  DEPARTURE  DEPARTURE  DEPARTURE  ARRIVAL 


14DA  14DB  14DC  14QO  -j4q^  .|4qP 

C-12  0.0033^^,^^  ^26M^x^  0  ^  1 66^^  0.0 1 33^^ 

0.001  ^0819^^^^  0.0051^^  a004l  L^ 


0.0009 


0.0031^^  0.0072Tx^  0.1023 


0.0002 ^^^|0.0149  ^x^|0.0009 


0.0007 0.0006 


0.0013 0.0186 


0.243^^^  0.0152^1  0.0122^  0.0091^^  1^213^ 

0005  ...^^0001  ^^001  ^^''^002 

0.0025  .^  0.0002  ,.^  0.0001 0.0001^.^  0.0002 


C-20  0.0001^,^  0.0099^  0.0006  ^  00005^  0.0004..^  0.0009 ^^10.0124 


0.9898^^  U.Ub19^  0.0495^  0.0371 fiSnZP’ 

0.00051^^3971.^025 


FLIGHT  TRACK  INVENTORY 
RUNWAY:  H 


SCOTT  AIR  FORCE  BASE 
TRANSIENTS 

EXISTING  I  MONDAY  THROUGH  FRIDAY 


DEKWP^ON  I  departure  DEPARTURE  DEPARTURE 


DEPARTURE  I  DEPARTURE 


TyPE>^  ,4DE  14DF  14; 

^0008-^*^62^  ”^39^  ^  ^ 


_0MX  ^ 0.0002  ^^.0001  ^^,0001  ^^^0002 
0.0003  ^  0.0002 0.0002 a0004 


0.0769^^0.0048^^0.0038^^  0.0029  ^..^1 0.0067 


0.0001^^^^  0.005  ^^ja0003^  00002 o!o002^^|^04 


0.0025  0.0002  0.0001  0^  ^  ^ 

B.7.7 


FLIGHT  TRACK  INVENTORY 

RUNWAY:  H 


SCOTT  AIR  FORCE  BASE 
transients 

existing  /  MONDAY  THROUGH  FRIDAY 


DESCRIPTION  ^^PARTURE  DEPARTURE  DEPARTURE  DEPARTURE  DEPARTURE 


DEPARTURE  ARRIVAL 


14DA  14DB  14DC  14DD  14DE  14DF 

"^^  0.0025^^  0.0002  ^^0.0001  ^  7'7;;;cr- 


0.0025^^1  0.0002 0.0001 


0.0014 


2- Eng.  Turbo 


0.0002 I  0.0149 


0.0001^,..^  0.0002 I  0.0031 


0.0001  ^^^^ I  0.0002^^1  0.0031 


0.0008  ^^^  I  0.002  0.0279 


O^OOM^  U^^UU^  0^0006^  0.0013^1  0.0 W 
KC-10  I  0.0004^'j  0.0124^.^  0^008^  ^006 ^^0^05 
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FLIGHT  TRACK  INVENTORY 
RUNWAY:  14Z 


SCOTT  AIR  FORCE  BASE 
TRANSIENTS 

EXISTING  /  MONDAY  THROUGH  FRIDAY 


TRACK 

DESCRIPTION  DEPARTURE  DEPARTURE  DEPARTURE  DEPARTURE  DEPARTURE  DEPARTURE  ARRIVAL 


4ZDA  4ZDB  4ZDC  4ZDD  4ZDE  4ZDF  4ZA 


F-1 1 1A  0.0099  x^|0.0006..x^|0.0005  ^^j  0,0004  ^1  0.0009^^1  0.0124 


0.0007 I  0.0546^^  I  0.0034 1 0.0027  0.002  0,0048 


59 ^^  0.0129  ^^10.0103  0.0077  ^^[0.018 


0.0018^^^10.1439  ^^|0.009 


0.0054 0.0126 0.1798 


0.0034 ^,^^10.2704 0.0169 ^X^|0.0135  ^,^^10.0101  1 0.0237 


0.0029  ^^^10.2356 ^*^|0.0147  ^x^lO.0118  ^^^|0.0088  [0.0206 


F-5E  [0.0001  ^  1 0.005^^  0.0003  ^1 0.0002^^  I  0.0002  ^  |  0.0004^^1  0.0062 


FLIGHT  TRACK  INVENTORY 
RUNWAY:  JAZ 


SCOTT  AIR  FORCE  BASE 
TRANSIENTS 

EXISTING  /  MONDAY  THROUGH  FRIDAY 


DE^PTION  DEPARTURE  DEPARTURE  DEPARTURE  DEPARTURE  DEPARTURE  ARRIVAL 


4ZDA  4ZDB  4ZDC  4ZDD  4ZDE  4ZDF 


0.0001 ^^  0.0075 ^^10.0005  ^,^10.0004  ^<^|  0.0003  ^^1  0.0007 


0.0014^^  0.1141^  0.0071  ^  0.0057  ^^  0.0043  ^  0.01  0.1581 

3-0002  ).0149  ^^^^^  0.0009  ^^^"^.0007  ^..^^.0006  ^^“^.0013^^^^0031 

0.0017 ^^  0.0014 ^^  0.001  0.0024^^^  0.031 
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FLIGHT  TRACK  INVENTORY 
RUNWAY:  3Z 


SCOTT  AIR  FORCE  BASE 
TRANSIENTS 

EXISTING  /  MONDAY  THROUGH  FRIDAY 


FLIGHT  TRACK  INVENTORY 
RUNWAY:  22 

SCOTT  AIR  FORCE  BASE 
TRANSIENTS 

EXISTING  /  MONDAY  THROUGH  FRIDAY 

TRACK 

DESCRIPTION 

DEPARTURE 

DEPARTURE 

DEPARTURE 

DEPARTURE 

DEPARTURE 

DEPARTURE 

ARRIVAL 

TYPE  A/c\^ 

32DA 

32DB 

32DC 

32DD 

32DE 

32DF 

32AA 

B-757 

^0^0002^^ 

00009^^^ 

0^0009^^^ 

^00023^^ 

^00002^^ 

00047^^^^ 

LearJet 

0^0009^^^^ 

0^0023^x^ 

^00047^,^ 

Cessna 

0^0004^^,^ 

00017^^^^ 

^00209^^ 

0^021^^,^ 

2-Eng.  Turbo 

^00003^^^^ 

^00056^^ 

^00056^^^ 

^0014^.,^ 

^00014^^^^ 

|a0279^^x^ 

KC-10 

00002^^^ 

0^009^^^ 

00047^^,^ 

^0^0047^^^ 

KC-135R 

0^0001^^^^ 

^00047^^ 

00005^^^ 

^00093^^^^ 

OV-10 

0^0002^^^ 

00009^^,.^ 

^00009^^.,.^ 

^00047^^^ 
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FLIGHT  TRACK  INVENTORY 
RUNWAY:  32 

SCOTT  AIR  FORCE  BASE 
TRANSIENTS 

EXISTING  /  MONDAY  THROUGH  FRIDAY 

TRACK 

DESCRIPTION 

DEPARTURE 

DEPARTURE 

DEPARTURE 

DEPARTURE 

DEPARTURE 

DEPARTURE 

ARRIVAL 

TYPEA/C^ 

32DA 

32DB 

32DC 

32DD 

32DE 

32DF 

32AA 

P-3 

00013^^^^ 

00054^^^ 

0^027^x^ 

0027^^^^^ 

0^674^^^ 

00067^^^^ 

^01349^^^ 

S-3A 

0.0001  ^^ 

O.OOOSx^ 

0.0028  ^^ 

00028^^^" 

0007^^^^ 

00007^^^ 

0014^^^^ 

T-2C 

00065^^^ 

00326^^,,^ 

a0326^^^>^ 

0^0814^^^^x^ 

00081^^^^ 

T-33 

^00004^^^ 

00019^^^,^ 

^00047^^^ 

^00005^^-^ 

00093^^^^ 

T-34 

00013^^^ 

00065^^^ 

00065^^^^ 

00016^^^^^ 

00326^^,^ 

T-37 

00054^^^ 

0^218^^,.^ 

01088^^,^ 

0^1088^^^^ 

02721^^^^ 

00272^^^^ 

05442^^^^^ 

T-38 

0.0363  ^^ 

- - 

01814^^ 

01814^^^^^ 

04535^^ 

0^453,.,^^ 

0907^^^,.-^ 
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FLIGHT  TRACK  INVENTORY 

RUNWAY:  3?7 


SCOTT  AIR  FORCE  BASE 

TRANSIENTS 

EXISTING  /  MONDAY  THROUGH  FRIDAY 


DESCRIPTION  departure  DEPARTURE  DEPARTURE  DEPARTURE  DEPARTURE  DEPARTURE 


2ZDA  .  2ZDB  2ZDC  2ZDD  2ZDE  2ZDF  2ZA 

0.0002^,^^  0.0007  ,^  0.0037^^^0.0037  ^-^  0.0093 ^-^  0.0009 ^.^"ojoiis 


F-14  0.001  ^  0.0041^  0.0205^  0.0205^^  0.0512^  0.0051^1  0.1023 


0.0039^  0.0154^  0.0772^  0  0772^  0.193  0.0193^1  0.3860 


0.0027^^.^^  O.OIOF^^  0.054 0.054 ^^10.1349^^0.0135^,-^  I  0.2698 


0.0051^^,^  0.0203^^  1 0.1014.^10.1014 ^^|a2535 ^^  00254 


0.0044  ^0.0177^  10.0884^^  0.0884 0J2209 ^^|0.0221 


0.0001  ^^^^10.0004 


0.0047^^^ I  0.0005^.-^|  0.0093 


FLIGHT  TRACK  INVENTORY 

RUNWAY:  22Z 


SCOTT  AIR  FORCE  BASE 
transents 

EXISTING  /  MONDAY  THROUGH  FRIDAY 


TRACK 

DESCRIPTION  ^^PARTURE  DEPARTURE  DEPARTURE  DEPARTURE  DEPARTURE  DEPARTURE  ARRIVAL 


22DA  2ZDB  22DC  2ZDD  2ZDE  22DF  2ZAA 


SCOTTAFB 

Transients  which  do  closed 
patterns  birt  donl  larid 


SCOTTAFB 

Transients  which  do  dosed 
patterns  but  doni  land 


11-160 


SCOTT  AFB 

Transients  which  do  closed 


SCOTT  AFB 
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11-165 


11-166 


Turn  Left  To  100® 

Used  by  Transients  Fighters,  C-141,  C-5 


DESCRIPTION:  Turn  Right  To  040' 
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y  C-9A,  C-29A  operations  and  training  Used  by  C-9A,  C*29A  operations  and  training 

y  transient  Fighters,  0*141,  C-5  Used  by  transient  Fighters,  C-141,  C-5 


ARRIVAL 
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ARRIVAL  _  I  ARRIVAL 


RUNWAY:  J4 _  TRACK  IDENT:  MAI  RUNWAY:  J4 _  TRACK  iPENT:  14AJ 
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DESCRIPTION;  TACAN  ALPHA  ( from  99°  to  279° )  DESCRIPTION:  TACAN  ALPHA  ( from  99°  to  279° ) 

Used  by  C-9A,  C-1 2F,  C-21 ,  C-29A  training  Used  by  C-9A,  C-1 2F,  C-21 .  C-29A  training 
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DESCRIPTION:  ILS  Closed  Pattern 

Used  by  all  assigned  training 

Used  by  transients  which  do  closed  patterns 
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9 


DESCRIPTION:  Depart  heading  205®  turn  right  to  260° 
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DESCRIPTION:  Depart  heading  21 5“  turn  right  to  260’ 
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Eliminated  under  Joint  Use  Pian 
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DESCRIPTION:  Arrival  from  West  South  West  (260®) 
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DESCRIPTION:  Arrival  North  North  East  (020- 
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FLIGHT  PROFILE  FLIGHT  PROFILE 
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FLIGHT  PROFILE  |  FLIGHT  PROFILE 


FLIGHT  PROFILE  1  FLIGHT  PROFILE 


-2 1 3 


FLIGHT  PROFILE 
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FLIGHT  PROFILE 
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FLIGHT  PROFILE  I  _ FLIGHT  PROFILE 
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FLIGHT  PROFILE 


FLIGHT  PROFILE  _  FLIGHT  PROFILE - 

A/C  TYPE:  £:22  USED  ON  TRACKS:  32DC.2ZDC.  A/C  TYPE:  £:22  USED  ON  TRACKS:  32PD2ZQP 
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FLIGHT  PROFILE 
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FLIGHT  PROFILE 


PI  IfiHT  PROFILE 


ND  RUNUP  LOCATIONS 
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SCOTT  AFB  EXISTING  -  Monday  through  Friday  SCOTT  AF8  future  -  Monday  through  Friday 
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Volume  II 
Appendix  D 

Component  Contours  for  the  1989  SCOTT  AFB  Noise  Study 
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EXISTING 


++  1990  -  SCOTT  AFB  -  Flight  TracWs  for  Fixed-Hing  Aircraft  -  06/02/91  1:42:47  PH 


Residential  Area 
Base  Boundary 

Noise  — Sensitive  Location 
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